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This thesis presents a very preliminary inquiry into the nature of 
certain Hoabinhian-related artifacts from the Guar Kepah excavation site in 
Penang, Malaysia.   The Guar Kepah site was one of the earliest shell-midden 
sites to be excavated in Southeast Asia related to the Hoabinhian (Van Stein 
Callenfels 1936, Rabett et al. 2010).  This thesis focuses its attentions on a 
sample of lithic artifacts and pottery sherds from the Guar Kepah site from the 
Raffles Museum excavation headed by Dr. MWF Tweedie and Mr. HD 
Collings in 1934 (Van Stein Callenfels 1936) that came to be stored at the 
Heritage Conservation Centre in Singapore.   
The Hoabinhian, a lithic industry attributed to mainly Southeast Asian 
sites from the late Pleistocene to mid-Holocene (Solheim II 2006), was 
considered to be a unique regional development when measured against the 
European prehistoric heuristic baseline.  However, the usefulness of the 
Hoabinhian archaeological grouping has been problematized in the past as too 
broad in definition (White and Gorman 2004: 413) or not useful enough in 
explaining environmental adaptive variability and/or site use (Shoocongdej 
2000).  As some theories about the contingency of the Hoabinhian as an 
archaeological grouping are derived from older excavations, particularly from 
the colonial-era (such as that of the evidence from the Guar Kepah site), it 
would make sense to see what strengths and weaknesses these colonial-era 
excavations hold, and to see whether or not researchers are still able to use 
their data to pursue new avenues of research today.   
viii 
 
This thesis also aims to evaluate the appropriateness of extending 
―present day‖ ethnographic analogies into the past by using ―Hoabinhian‖ 
artifacts at the HCC as a case study.  At another level of analysis, this thesis 
also explores the nuances of the interpretive role that an archaeologist trained 
in another region has in interpreting material culture from Southeast Asia. 
Summary Word Count: 303 
Thesis Word Count: 28,828 (including footnotes). 
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―[C]ulture serves power, and that it is (and should be) contested. […]  Even if 
culture is not quite the same as ideology, there is surely a place for the critical 
account of the merchants of culture.‖ 




This thesis is a feasibility study that considers the use of Hoabinhian 
lithic artifacts
1
 and pottery from the Van Stein Callenfels‘ (1936) excavation 
of the Guar Kepah
2
 site for the basis of future trials in experimental 
archaeology, which would involve replicating use-wear (informed by a 
triangulation of ethnographic analogy, lithic usewear data, and paleo-
environmental data).  The Guar Kepah artifacts examined in the study are 
currently stored at the Heritage Conservation Centre (HCC) in Singapore.  The 
Hoabinhian is a stone tool industry
3
 made primarily from rounded river cobble 









 tools) are also associated with this assemblage 
                                                 
1
 An object ―made or shaped by humans‖ (Odell 2003: 4).  Naturally occurring objects (eg: 
shell, burnt rock) that were manipulated by humans would fall under the category of ecofacts 
instead (Odell 2003: 4). 
2
 Researchers have used various terms to reference the same site: Goa Cuppa (Earl 1863), 
Guar Kepah (Bhatt 2010, Ramli, Shuhaimi, & Rahman 2009), Guak Kepah (Matthews 1961, 
Van Stein Callenfels 1936), and Gua Kepah (Rabett et al. 2010).  Guar Kepah is used in this 
thesis as the use of ―Gua‖ means ―cave‖ in Malay, and could be misleading.  It is also the 
present name of the asphalt road closest to the site. 
3
 According to Odell (2003:4) an archaeological grouping is a category where all the artifacts 
within the grouping are made of the same material and technological method.  
4
 The artifact was worked on one side, with pieces of stone primarily detached from that side. 
5
 The artifact was worked on two sides, with pieces of stone primarily detached from those 
sides. 
6
 Flakes are pieces of stone that are detached from the core; they can be refined to use as stone 
tools on their own. 
7
 The main stone block which pieces of stone (flakes) are detached from. 
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(Reynolds 1990) and can be made quickly
8
 out of readily available materials.  
Sites in Southeast Asia that have been associated with the Hoabinhian 
generally date from the terminal Pleistocene
9
 to the mid-Holocene (Solheim II 
2006).   I agree with Shoocongdej (2000:15), who argues that the Hoabinhian 
should be seen as a term for comparative convenience rather than a descriptor 
for a prehistoric way of subsistence, time period, or ethnic group.  It should be 
noted that the definition of the Hoabinhian is a working one that represents the 
current theoretical understanding of the value of stone tools and how they 
might fit into overall site-use.  
The Guar Kepah site is significant as most (but not all) coastal shell 
middens in Sumatra and Peninsular Malaysia have been destroyed due to lime 
excavation (McKinnon 1991, Leong 1999, Rabett et al. 2010).  This site could 
be one of the few that could provide critical evidence for what coastal habitats 
might have been like for the periods in which the site was used.  A shell 
midden site is an archaeological site type mainly comprised of mollusk shells.  
Shell middens range from simple secondary deposit sites—where site-use 
could be attributed to consumption—to more complex sites—where site-use 
could indicate other behaviors in addition to consumption (Rabett et al. 2010).  
The discovery of stone tools, pottery, human remains, and the presence of 
hematite (iron oxide) in association with the teeth found at the Guar Kepah 
site (Van Stein Callenfels 1936) point towards the site fitting into the more 
―complex‖ section of the site-use spectrum.   
                                                 
8
 Somsal Pramankij took ―no more than ten seconds to produce a good Sumatralith‖ in a 1993 
demonstration for a convention (Solheim II 2006: 39). 
9
 A transition from the late glacial period to much warmer and wetter conditions.  For a better 
idea of what these terms mean, please see Appendix A. 
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Although the Guar Kepah site was one of the earliest excavated sites in 
Peninsular Malaysia (Solheim II 2005) and the earliest excavated shell midden 
site in Southeast Asia (Rabett et al. 2010), Van Stein Callenfels‘ method of 
using spits to record the location and depth of the artifacts by type suggested 
some possibilities in building upon the published material.  Only a small 
number of artifacts were photographed and highlighted in the report (which 
was not unusual) but this has meant that the bulk of the stone tool and pottery 
collection was unknown.  The report also lacked specifics; it was impossible 
to garner the depth and location of specific types of artifacts, such as cord-
marked potsherds, by the report alone, and this meant that the site data was 
limited in terms of usefulness for site and regional comparisons.  By re-
examining the Guar Kepah artifacts, it is hoped that researchers will be made 
aware of the presence of what kinds of Guar Kepah artifacts from are available 
at the HCC for further research (as some of the Guar Kepah artifacts are not 
kept in Singapore).  It is hoped that further efforts might consolidate the 
artifact data in a manner that might allow for better site and regional 
comparisons. 
A re-investigation into these artifacts could also reveal the strengths 
and weaknesses of colonial-era excavations, particularly in regards to biases in 
collecting.  Bellwood (2007:55-57), for example, intimated that stone tools 
were at one time indices for human progress, and now use-wear and edge-
wear analysis may be a more precise indicator for the ways in which stone 
artifacts might have been used.  This meant that that there has been a great 
shift in thinking; that adaptive questions for the use of these artifacts have 
come to the forefront, whereas assumptions regarding the cognitive abilities of 
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the users have been downplayed.  In terms of practical consideration, then, it is 
worth asking whether Van Stein Callenfels‘ excavation crew only collected 
artifacts that they thought were worth collecting at the time.  For example, in 
terms of lithic artifacts, were tool-making debitage and flakes overlooked and 
discarded in favor of fully formed tools?  What would the answer to that 
question mean if the resulting limited data set was used in support of the 
Hoabinhian as a definition, and what would the Hoabinhian mean to 
researchers who have work with that definition today?  Does it change 
anything?  Are scholars still able to rely on this kind of excavation data with 
any kind of confidence today? 
In terms of the timeliness of this research project, a site visit to the 
Guar Kepah site in December 2007 revealed that an asphalt road had been 
constructed above one of the shell middens outlined by Van Stein Callenfels 
(1936) and that a second shell midden had been flattened to even out the 
ground for another farmer‘s garden.  This suggests that the Guar Kepah data 
site is in the moderate to high risk zone for urban development.  Since Van 
Stein Callenfels‘ (1936) report only focused on the shell heaps (and re-
excavating the shell middens themselves would constitute rescue archaeology 
with little to no provenance), this actually leaves the archaeological record 
with a much more narrow pool of evidence as to how the greater area was 
actually being utilized.  A re-investigation and interpretation of the Guar 
Kepah site materials may highlight specific research issues to focus on for 
future field surveys or excavations in the area before those opportunities are 
lost.  There may have been other prehistoric sites in the vicinity of the shell 
heaps that could have been overlooked due the visibility of the Guar Kepah 
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site.  Given that the Guar Kepah area is still sparsely populated and consist 
mainly of paddy fields and farmer‘s houses spread far apart, these research 
opportunities may still exist.     
As a study of prehistory anchored in Southeast Asian studies, this 
thesis contributes to the research of the region in several ways.  While 
―Southeast Asia‖ as a regional concept did not exist during the periods in 
which the Guar Kepah site was utilized, the artifacts were part of a data set 
that could claim certain longevity.  Radiocarbon dates (derived from other 
sites associated with the Hoabinhian) could produce numbers that, when 
manipulated with certain theoretical assumptions, could be utilized to assert 
claims and rights.  For Malaysia, in particular, there are economic policies that 
rely on long-term indigenousness as a qualifier for special rights, collectively 
called the Bumiputera policy (Alexander and Alexander 2002: 460).  As there 
are some researchers who have proposed direct links between the 
―Hoabinhian‖ to local indigenous groups such as the Semang10, the 
implications may reverberate well beyond the confines of theoretical 
assumptions made by researchers.  In short, indigenous links to the 
Hoabinhian could be used as a device to gain political recognition and capital 
in the light of modern state actions (Benjamin 2002: 21); for example, claims 
to indigenousness may be utilized to increase tourism, or directed as a way to 
claim ―legitimacy‖ for any resistance against state-sanctioned land clearing of 
supposed indigenous land (Brosius 1991).  As has been mentioned previously, 
the Hoabinhian was initially devised as a term for convenience to compare 
specific formal characteristics of stone tools across sites and the larger region 
                                                 
10
 For a more complete discussion of this issue, please see Benjamin (2002: 34-35). 
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at hand; it seems clear that since its inception, a conflated version of the term 
has been used as a kind of stopgap measure to reconcile ―the modern present‖ 
with that of the distant past by way of a unilinear narrative.  This issue is by no 
means unique to that of the Hoabinhian, but one should perhaps see which 
segments of the modern present are being served by that unilinear narrative, 
and why that may be so.  This issue will be raised again in following chapter, 
where theoretical concepts and assumptions regarding the Hoabinhian are 
examined greater detail.   
The Guar Kepah data set was also used in relation to narratives 
regarding national and regional imaginations
11
, particularly those associated 
with the Hoabinhian.  By looking at the Guar Kepah site through a regional 
rather than a national perspective, it allows for a consideration of prehistoric 
interactions that is unrestricted by national borders.  Why would this be 
important?  Van Heekeren, for example, stated that Hoabinhian assemblages 
in Indonesia may be under-reported (Hutterer 1976).  This implies that the 
usefulness and utility of this set of formal characteristics may be downplayed 
in some parts of the Southeast Asian region compared to others, and that there 
may be a skewing of the data set due to differences in the practice of 
archaeology.  Furthermore, according to Bird et al. (2005), a savanna corridor 
might have existed in the Straits of Malacca during the Last Glacial Maximum 
                                                 
11
 In terms of regional imagination, for example, Ramli, Shuhaimi, and Rahman (2009: 588) 
attempted to connect the Guar Kepah site to a much later site complex called Bujang Valley (a 





arguing that the site complex evolved from earlier settlements.  It should be noted that Ramli, 
Shuhaimi, and Rahman (2009) did not substantiate their claim with any evidence of said 
progression in terms of material culture.  Geographic proximity alone would not suggest that 
the sites are related to each other.  It is also incredibly difficult to prove long-term site use by 
any one individual or a specific group of individuals without specific markers of time (this 
would require studies in stylistic seriation for at least one medium of material culture, 




(LGM) —or approximately 18,000 years ago.  If the terrain was really that 
different, scholars may have to reinterpret ―coastal‖ sites of the LGM period 
as being inland sites and consider that many of those inland sites are now 
inaccessible and underwater.  Given that the Guar Kepah site was interpreted 
to be from a much later date than the LGM (due to its upper layers having 
revealed pottery (Van Stein Callenfels 1936)), this information may not bear 
much relevance at first glance.  However, the rise of sea waters and the 
temperature warming since the LGM would have prompted site-use behavior 
suitable quickly shifting terrains and the exploitation of a broader variety of 
ecological niches.  Given that the Hoabinhian has been found in a variety of 
site types, from coastal, to cave, to open-air sites (Bellwood 2007), it seems 
likely that the Hoabinhian tool-form is useful for the exploitation of a variety 
of ecological niches.   
The structure and progression of the chapters in this thesis are bounded 
by several research questions, which are as follows:  
1. Does the Hoabinhian continue to be a meaningful and/or contingent 
category? 
2. What kind of research has already been done on the artifacts that 
originate from the Guar Kepah site? 
3. What kind of analyses can be conducted on the Guar Kepah artifacts at 
the HCC and what new insights do these analyses bring to the table?   
4. How might ethnoarchaeology and experimental archaeology help 
answer long-asked questions about Hoabinhian artifacts used to 
manipulate wooden tools? 
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As this project was originally structured around the possibility and potential of 
using the Guar Kepah artifacts at the HCC for experimental archaeology—
looking at trace elements found on these artifacts, and possibly replicating 
conditions under which they might have been produced—there was a 
concerted focus on Hoabinhian quartzite cores and other artifacts (such as 
potsherds, glass, etc.) found during the original excavation of Guar Kepah.   
Marwick (2007) proposed a feature-type analysis for the Hoabinhian in 
an effort to quantify Hoabinhian-type artifacts in a more qualitative manner 
than previous descriptive approaches.  To what extent is Marwick‘s feature-
type approach applicable to the Guar Kepah artifacts at the HCC?  Although 
more research is needed in order to determine whether the particular features 
that he pointed out really are statistically significant outside of the laboratory, 
it was quickly apparent that many artifacts from the Guar Kepah site were so 
water-worn that most of the features mentioned by Marwick as being 
significant (overhang removal, interior platform angle) were not all that 
discernable to merit an attempt at experimental replication.  It also became 
evident that the Guar Kepah Hoabinhian collection at the HCC was core-
intensive by category, which meant that flakes to core proportions were 
difficult to discern.  This meant that another method of organizing the 
information for Hoabinhian artifacts at the HCC needed to be utilized.   
The author adapted Nishimura‘s four-class dorsal cortex location (as 
outlined in Marwick 2007) as a useful way to describe the worked percentages 
of a small random sampling of lithic artifacts at the HCC (see chapter 3 for a 
more in depth discussion).  The author also attempted to reconstruct the 
location profiles of the artifacts examined using the top and side profile maps 
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published by Van Stein Callenfels‘ (1936) site report to determine the degree 
to which provenance could be established.  Although experimental 
archaeology does not need strict provenance in which to study replicative 
usewear damage, better provenance would mean more accurate information in 
which to attempt replicative experiments.  The author predicted that, based on 
early definitions of the Hoabinhian (see chapter two), that core-tools were the 
focus of artifacts under the ―Hoabinhian‖ label and thus flakes and debitage 
would not be found within the samples; that more than half of the artifacts 
examined could be plotted against Van Stein Callenfels‘ (1936) profile maps 
(that is, that there was generally good provenance).  Most of the artifacts were 
predicted to have a dorsal percentage of more than 50% and that the majority 
of the artifacts with visible worked edges would be sorted as having primary 
dorsal cortex location. 
The preparation for the fieldwork for this thesis consisted initially of 
an archaeological field school in a comparable prehistoric environment in 
order to learn excavation techniques for prehistoric sites
12
.  Permission was 
given by the Singapore History Museum (now re-named the Singapore 
National Museum) to examine a sampling of artifacts at the HCC for both 
Guar Kepah as well as Gua Cha during the period of November 2007 to 
January 2008, during which an initial macro-analysis was conducted and an 
attempt at micro-analysis was made.  In December 2007, there was a Guar 
Kepah site visit as well as visits to the Penang and Kelantan State Museums as 
they provided an indication of local knowledge and national, regional 
                                                 
12
 The author went to the 2006 Kansas Archaeological Field School (conducted by Kansas 
State University) in the summer of 2006 (at the New-McGraw site near Leavenworth).  The 
site was dated to the Late Woodland Period, which, like the Hoabinhian, was associated with 
the advent of pottery-making.  
10 
 
prehistory and history.  Literature regarding the museums in Malaysia and 
Singapore was also examined as a way to situate the context under which the 
artifacts came to be at the HCC rather than in Penang.  
This chapter has introduced several key concepts used throughout the 
thesis, the significance of this research on the current body of knowledge, and 
introduced the overall structure of the thesis.  The next chapter will delve 
deeper into the research of the Hoabinhian by outlining significant theoretical 










"The real voyage of discovery consists 
not in seeking new landscapes,  






The Guar Kepah site is one of the more well-cited examples of a 
coastal shell-midden site for the Hoabinhian industry.  Before going into the 
specifics of the site itself, it is important to understand the significance of the 
Hoabinhian industry in Southeast Asian prehistory.  The term ―Hoabinhian‖ 
has come a long way from simply being a descriptive terminology for a set of 
archaeological artifacts, cobbled together by a single prehistorian.  In this 
chapter, the author argues that the term has been co-opted and expanded to 
include a more socially-constructed terminology that presents, variously: a 
grouping of humans and a chronological epoch (Solheim 1971); the possibility 
of the use of alternative technologies in the past (Bannanurag 1988; Solheim II 
1970; Semenov 1971; White and Gorman 1979); and finally, a possible 
ancestor for a particular group of humans currently still living in Southeast 
Asia (see Benjamin 2002: 34-35).   
What will come to light in this chapter is how scholars project 
pertinent issues about present realities into their interpretations of the past, 
making them idealized fictions that serve to reiterate and reify our own 
identities in the present (Warren 2005: 77-78).  The Hoabinhian data set has 
been pulled into the spheres of two main lines of research, both of which test 
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adaptive strategies.  As the current definition of the Hoabinhian industry is the 
cumulative product of decades-worth of research, the information given in this 
chapter are highlights pertinent to the study of Guar Kepah (see Matthews 
1961, Reynolds 1990, and Bellwood 2007 for more) and are limited in that 
they largely rely on the availability of English publications online as well as 
those retrievable in Singapore
14
. 
Some Basics Facts 
As was mentioned in the previous chapter, the Hoabinhian is a cobble 
stone tool industry that is associated with sites from the late-to-terminal 
Pleistocene to early-to-mid Holocene (Solheim II 2006), or approximately 
18,000 BP
15
 to 3,500 BP (uncal.) (White et al. 2004).  The Hoabinhian 
industry is usually characterized by the presence of Sumatraliths, but in 
Southern Thailand and Malaysia there are also artifacts flaked on both 
surfaces (called the ―oval biface‖) that have sprung up in association with the 
Hoabinhian industry.  In the Malaysian context, the oval biface is more 
common along the eastern side of the Malay Peninsula (Bulbeck 2003: 123-4).  
The definition of Hoabinhian has undergone a series of changes since it was 
first conceived, and continues to be a contested concept, largely due to its 
inability to explain cultural variability (Shoocongdej 2000: 34) and its lack of 
geographic boundedness (White and Gorman 2004: 413). 
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The Hoabinhian industry gained some degree of notoriety around the 
world when, in 1969, Gorman‘s excavation at Spirit Cave in Thailand (which 
contained a layer of Hoabinhian artifacts) suggested that the site was the 
earliest site for plant domestication not only for Southeast Asia, but the world 
(Gorman 1969, Solheim II 1971); this data was later seen as exaggerated 
(Miksic 1995: 47), and other sites have since leapfrogged the claim for being 
the ―first‖ site for the origins for plant domestication (see Bellwood (2005) for 
a more thorough discussion).   
The geographical reach of the Hoabinhian can either be seen as quite 
vast, as Peter Bellwood describes it, for ―Hoabinhian sites are found all over 
the mainland of Southeast Asia, westward of Burma, and northward to the 
southern provinces of China and perhaps Taiwan,‖ or strictly limited to 
―industries in Viet Nam, Thailand, Laos, Cambodia, Malaysia, and parts of 
Sumatra‖ (Bellwood 2007: 158).  Bellwood comments that the dates for the 
Hoabinhian are quite broad, as ―it is possible that some Hoabinhian tool 
manufacture continued into even more recent times in the region.  The greatest 
‗density‘ of Hoabinhian occupation, particularly in southerly regions such as 
Thailand and Malaysia, occurred in the early Holocene[
16]‖ (Bellwood 2007: 
158), or approximately 9,500-7,000 BP (uncal.).  Bellwood (2007: 161) placed 
the extent of the ―true‖ Hoabinhian in Peninsular Malaysia and Sumatra to no 
more than 13,000 years and noted that Hoabinhian sites were found mostly in 
rock shelters, attributing the few coastal shell middens that have revealed 
Hoabinhian artifacts to after 8,000 B.P.  Bellwood (2007: 161) noted that most 
of the middens have ―never been satisfactorily investigated; most have been 
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destroyed for lime,‖ and while there were inland Hoabinhian sites, most of the 
excavation record was highly skewed toward the limestone rock shelters 
 
Why is the excavation record skewed toward cave and rock shelter 
sites?  According to Paz (2005: 107) not only do ―caves and rock shelters in 
the region [of Southeast Asia] usually offer a deeper chronology for less 
matrix depth than open sites,‖ they have less anthropogenic disturbance if it is 
away from main access roads, and offer possibilities for preservation of 
phytoliths and other biological materials that may not otherwise survive in the 
open-air environment.  In addition, the 
―Caves and rockshelters in Southeast Asia generally do not undergo as 
much roof and wall collapse as in the higher latitudes, presumably 
because of the relative complacency of the climactic regimes in which 
they exist.  As a result the deposits are not generally punctuated by 
episodes of increased or decreased natural soil or rock accumulation, 
geological processes that can help isolate and date individual cultural 
layers.  On the other hand, where significant accumulation does occur, 
there is a good chance that it is anthropogenic‖ (Anderson 1997: 610).  
 
Anderson (1997: 611), however, suggested that rockshelters were used as brief 
campsites rather than dwelling sites based on evidence at Lang Rongrien and 
other early prehistoric Southeast Asian sites.  If we take this to be true, 
perhaps open air sites (which include the coastal shell-midden sites like Guar 
Kepah) might provide more accurate evidence relating to the subsistence 
strategies and everyday life habits of humans in Southeast Asia during the late 
Pleistocene.  Caves and rockshelters, on the other hand, might indicate better 
evidence for hunting and/or foraging activities, where humans would rest for 
brief periods, perhaps during extreme weather conditions, before moving on to 
better and more productive areas.  Debates regarding long-term versus short-
term use of cave sites in Southeast Asia will be raised once again when 
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correlations between the availability of ―expedient‖ tools and whether they 
represent short-term or long-term site occupation are raised. 
What’s in a name?17 
In this section, shifting definitions for the Hoabinhian will be 
highlighted as a way to track underlying theoretical shifts in archaeological 
approaches.  This is important because the interpretations of archaeological 
artifacts have undergone a significant shift in perspective in the past three 
decades alone.  Earlier post-processual thinkers in the 1980s interpreted 
material culture as a text.  Patterson (1986: 556) outlines three approaches: 
those who espoused the first ―Hodderian‖ perspective (after Ian Hodder) 
presents the archaeologist as an interpreter of the archaeological record, which 
is seen as a text or narrative that can be manipulated by various stakeholders; 
the second (filtered through Michel Foucalt and Marxian critiques) focuses on 
power relations in the creation of knowledge created under specific social 
conditions that reify dominant social structures that are accorded greater 
significance; the third perspective is concerned with the role that 
communication and ideology plays in the construction of present 
archaeological discourse (Buchli 1995: 182).   
In the 1990s, there were positivist pressures to go beyond simply 
seeing material culture as a text that will ―talk back‖. Julian Thomas, for 
example, emphasized the elements of time and time-depth and advocated for 
individual agency as the fulcrum upon which material culture should be 
understood (Buchli 1995: 186).  Pearson questioned the textual analogy for 
material culture, as he argued that material culture had a more practical 
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functional aspect, directed to action in a physical environment, rather than as a 
communicative tool.  Pearson cautioned that  
―There was the risk of fetishing such material goods [due to its 
durability] and inappropriately attributing meaning.  The sheer 
physicality of material culture data, pregnant with expectant meaning, 
could exert a very seductive and transfixing force within the dearth of 
contextual data, obscuring pressing questions of agency and context‖ 
(Buchli 1995: 187). 
 
Bloch‘s cautionary tale on the Malagasy house posts—which if deposited and 
found in situ much later could be taken to signify or ―magnify‖ many things, 
but in actuality do not mean anything to the people themselves in particular—
illustrates how ―objects participate in a greater associated context of shifting 
meanings, rather than having any specific designative sense‖ (Buchli 1995: 
189)
 18
.  How do these perspectives influence the interpretation of the 
Hoabinhian?  Shoocongdej‘s (2000: 15) advocacy for using the Hoabinhian as 
merely a term of comparative convenience certainly acknowledges the role 
that communication and ideology plays in the construction of the present 
archaeological discourse.   
In short, theoretical shifts often represent dissatisfaction with certain 
aspects of formal definitions.  Madeline Colani, in 1932, at the First Congress 
of Prehistorians of the Far East, was the first to use and define the term to 
describe her findings after working in rockshelters in the Hoa Binh province of 
Vietnam, in the ―eastern margins of the Turon Son Cordillera‖ (Higham 
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2002).  For her, the Hoabinhian was a culture flaked with ―primitive 
workmanship‖ and characterized by unifacial tools, hammerstones, 
―implements of sub-triangular section, discs, short axes, and almond-shaped 
artifacts, with an appreciable number of bone tools‖ (cited by Matthews in 
Reynolds 1990: 1).  Colani suggested several sub-stages for the Hoabinhian 
which Reynolds saw as being ―less accepted‖.  These stages were: 
Hoabinhian I: large and crude tools which are only flaked. 
Hoabinhian II: smaller, better made tools associated with protoneoliths. 
Hoabinhian III: still smaller tools, some retouched flakes and no 
protoneoliths. 
[A protoneolith is a partially edge-ground pebble tool usually associated 
with the Basconian in Vietnam]. (Reynolds 1990: 4) 
 
Colani considered the Hoabinhian a Mesolithic culture in that it exhibited ―no 
evidence of agriculture‖ (Matthews 1969: 94).   
Heider was the first to use the term ―complex‖ in 1958 to represent his 
dissatisfaction with ―culture,‖ as there was little basis for internal 
differentiation of the collection in terms of time or culture, despite the wide 
geographical area in which the Hoabinhian was reported (Pookajorn 1988: 
69), but it was Gorman who formally reworked Colani‘s definition of the 
Hoabinhian culture in 1972 and came up with the following definition 
(Reynolds (1990: 3-4): 
1. It is a generally unifacial flaked tool tradition made primarily on 
water rounded pebbles and large flakes detached from those pebbles. 
2. Core tools (sumatraliths) made by complete flaking on one side of a 
pebble and grinding stones also made on rounded pebbles, usually in 
association with iron oxide. 
3. A high incidence of utilized flakes. 
4. Fairly similar assemblages of food remains including the remains of 
extant shellfish, fish, and small-and medium-sized animals.  
5. A cultural and ecological orientation to the use of rockshelters 
generally occurring near fresh-water streams in upland karstic 
topography). 
6. Edge-grinding and cord-marked ceramics occurring, individually, or 




Gorman adopted David Clarke‘s definition of technocomplex to describe the 
Hoabinhian (1990: 83), where the Hoabinhian came to be seen as ―a group of 
cultures characterized by assemblages sharing a polythetic range but differing 
specific types of the general families of artefact-types, shared as a widely 
diffused and interlinked response to common factors in environment, 
economy, and technology.  The material manifestation of cultural convergence 
within a common stable environmental strategy‖ (Clarke 1968: 188).  Gorman 
advocated the adoption of the term techno-complex instead of culture because 
he felt that there was a ―lack of conceptual categories of sufficient magnitude 
to cover such long lasting and widespread characteristics‖ (Reynolds 1990: 
82-83).  What is the significance of such a shift?   
An archaeological culture refers to the ―constantly recurring artifacts 
or group of assemblages that represent or are typical of a specific ancient 
culture at a particular time and place. The term describes the maximum 
grouping of all assemblages that represent the sum of the human activities 
carried out within a culture‖ (Archaeology Wordsmith 2009a).  The term was 
limiting and tended to be confused with the sociological definition of culture, 
where group attributes were assigned (Thomas 1998).  The shift in 
terminology from archaeological culture to techno-complex represents an 
awareness that Hoabinhian artifact users may be unrelated to each other, and 
that the material culture evidence that we find during excavations might be 
induced by a multitude of factors that are related more as a response to the 
environment or the economy (eg: certain artifacts might be used for the sole 
purpose of butchering animals, like a knife, but the knife may not indicate the 
group identity of the individual wielding the tool).   
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It was not until The Hoabinhian 50 years after Madeleine Colani: 
Anniversary Conference in 1994 that the current definition (as outlined in 
chapter 1) came to the forefront.  The general consensus that came out of the 
meeting was that: 
1. The concept of the Hoabinhian should be kept. 
2. The best concept for "Hoabinhian" was an industry rather than a 
culture or technocomplex. 
3. The chronology of the Hoabinhian industry dates is from "late-to-
terminal Pleistocene to early-to-mid Holocene." 
4. The term "Sumatralith" should be retained. 
5. The Hoabinhian Industry should be referred to as a "cobble" rather 
that a "pebble" tool industry. 
6. The Hoabinhian should not be referred to as a "Mesolithic" 
phenomenon.‖ (Solheim II 2006) 
 
According to Odell (2003:4) an archaeological industry is a category where all 
the artifacts within the grouping are made of the same material and 
technological method, so there was a shift in emphasis on the creation of the 
stone tools rather than its use as an adaptive strategy.   
As has been mentioned before, this current definition for the 
Hoabinhian still remains contested.  Rasmi Shoocongdej (2000: 34), for 
example, suggested that archaeologists drop the term ‗Hoabinhian‘ as it lacked 
definition and was not useful in explaining cultural variability during the Late 
and post-Pleistocene periods as ―no clear distinction exists between Late and 
post-Pleistocene artefacts and assemblages prior to the appearance of ceramic 
artefacts in the middle Holocene.‖  White and Gorman (2004: 413) also had 
similar concerns, as sumatraliths were used as the common denominator in 
which to compare assemblages, and technological and functional comparisons 
were made ―virtually impossible‖ because of a lack of studies based on 
standardized criteria.  White and Gorman advocated for a lithic reduction 
approach focusing on flake artifacts (2004: 413) and commented that without 
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proper comparative studies, the Hoabinhian would remain a catchall phrase for 
nonspecialized industries from Japan to Australia.  The lack of ―boundedness‖ 
in space is exemplified by Bowdler & Tan‘s (2003) study, which examined 
relations between amorphous tools in Australia and Southeast Asia.  Their 
study was notable in that they sidestepped definitions and focused on metric 
and morphological variables (Marwick 2008: 79).  Given that the Hoabinhian 
is an artificial category imposed by interpreters, independent evaluations based 
on actual statistical data might prove to be more meaningful for correlative 
interpretations and evaluations than those from an arbitrarily defined one; it is 
also one that will play a part in allowing for greater interpretative value in the 
long run when compared to simple descriptions.  However, the loss of context 
means interpretations are limited in application.  Ha Van Tan (1997: 37) has 
suggested that Hoabinhian-like industries in Southern China, Nepal
19
, and 
Australia be called Hoabinhoid instead, but the term has not really been taken 
up by archaeologists from those regions. 
Saying Farewell to the Mesolithic? 
Why is the term ―Mesolithic‖ no longer utilized for the Hoabinhian?  
When examined in the perspective of a global narrative that tries to link 
prehistory to the historical present in terms of subsistence strategies, it 
becomes quite clear.  The author argues that the distancing away from the term 
Mesolithic is more indicative of a larger paradigm shift among archaeologists 
world-wide who have tried to avoid Eurocentric categories.  The Paleolithic, 
Mesolithic, and Neolithic (first coined by Lubbock (Thomas 1998) in Europe) 
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are terminologies that represent subsistence strategies that are attached to 
specific time periods, which vary depending on which area of the world you 
are in, but are also, more often than not, paired with specific types of stone 
tool industries.  The Paleolithic, considered the earliest of human subsistence 
strategies, is marked by the appearance of the first hominids who were the first 
to use stone tools and was marked by their subsistence strategy of hunting and 
gathering (see Dennell‘s (2009) Paleolithic of Asia for a more general 
overview).  The Neolithic, placed at the other end, was marked by 
sedentization, plant and animal domestication, and pottery. The Mesolithic 
was seen as a transitory period and had elements of both the Paleolithic and 
Neolithic.   
 According to Milner & Woodman (2005:2), it was Westropp in 1866 
who first suggested the use of the term Mesolithic to refer to some implements 
in Ireland and Denmark; however, not only was there no consistency or 
consensus for its meaning, many prehistorians saw little need for a distinct 
phase named the Mesolithic.  It was only by the 1930s (when the Hoabinhian 
came to be defined) that it came into more general use, with some opposition, 
notably from Vere Gordon Childe, who preferred the Epipaleolithic ―because 
this conveyed the idea that it was a hiatus period where nothing happened, 
prior to the Neolithic revolution‖ (Milner & Woodman 2005: 3).  Mesolithic 
societies took on a negative tone as they were seen as ―maladaptive‖ as 
compared to the Neolithic groups; these were the groups pushed into 
peripheral areas by Neolithic settlers, and were often envisaged as being 
poorly equipped (Milner & Woodman 2005: 4).  In the 1920s and 1930s there 
was a concerted effort spearheaded by Clark to demonstrate that the 
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Mesolithic was a period in time and not evolutionary, but the identification of 
these phases by subsistence modes continued, implying that the notion of 
evolutionary stages in human development still persists to some degree 
(Milner & Woodman 2005: 4).  In Southeast Asia, there was also an 
awareness that the archaeological record did not conform well to the 
framework of the stages of cultural development based on European classified 
stone tools; it came to the point that R.P. Soejono, an Indonesian 
archaeologist, presented an alternative three-stage periodization that takes into 
account ―a Hunting-Gathering period, succeeded by an Agricultural Period, 
and finally a Craftmanship Period‖ (Miksic 1999: 17).  Given that they 
presented similar subsistence-type stadial models (albeit on a different basis), 
Soejono‘s model was seen to be equally limiting.  
 Gamble (2007: 91), who finds the status of Early Farming Hypothesis 
of the Neolithic Revolution framework ―unsatisfactory,‖ reiterated a different 
narrative proposed by Higgs and Jarman that challenged the framework; they 
argued for ―a continuum of economic behaviour from predation to factory 
farming.  They outraged many by prioritizing the recovery and analysis of 
bones and seeds over pots and stones‖ (Gamble 2007: 91).  The point that 
Gamble raises quite poignantly is that there is an overemphasis on pottery and 
stone tools as markers in the representation of a time period and must be seen 
in the context of a larger collection of assemblage materials; the analysis of 
bones and stones would enrich the interpretative value of the sites in question.  
This is why there has been a gradual shift to define and interpret 
archaeological evidence against the environmental epoch of the ice ages.   
23 
 
Graeme Warren believes that the search for complexity among hunter-
gatherers of the past is ―deeply flawed‖ and obscures narratives (Warren 2005: 
70).  He argues that the identification of complexity
20
 is too broad, 
―unwieldy‖, and lacks meaning.  Rather than merely labeling the end products 
of processes, he argues that we should really be studying the ways in which 
monopoly of long-distance trade routes or how the manipulation of social or 
ideological factors contribute to the reproduction of society (Warren 2005: 76-
7).  Warren also rejects the category of complex hunter-gatherers because it is 
social evolutionary; these frameworks ―unify and normalize the past,‖ 
replacing real social relations with idealized states, creating idealized fictions 
which do not exist in historical time but are instead ―synchronized units of 
analysis‖ (Warren 2005: 77).  Despite the need to identify diversity within the 
―homogenous‖ concept of hunter-gatherer, this has resulted in a polarization 
into egalitarian and non-egalitarian communities, where the egalitarian tends 
to be ascribed to ―band‖ organized hunter-gatherer communities, and the non-
egalitarian is associated with ―property rights, hierarchies, territoriality, and 
[…] sedentism‖ (Warren 2005: 70). Given that Woodburn argues that ―highly 
mobile groups with simple equipment are as likely to have had systems based 
on delayed return as on immediate return‖ (Warren 2005: 73), trade (and 
thereby, trade goods) should not be seen as a signifier of complexity but as the 
potential for individuals to have a complex network of social relationships.  
Warren (2005: 78) argues that progressive narratives serve to reiterate our own 
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identity in the present by revealing our position in a ―Late Capitalist society 
dominated by alien goods.‖  Finally, Warren called for a kind of archaeology 
―that is more sensitive to context and history, and less concerned with the 
definition and classification of types of people‖ (Warren 2005: 78) in order to 
understand the hunter-gatherers of the early Holocene.  It is with this kind of 
mindset that archaeologists have begun to distance themselves from using the 
term ―Mesolithic‖ for the Hoabinhian industry. 
Looking At the Hoabinhian As Ways to Test Adaptive Strategy 
The Hoabinhian industry has been pulled into two broader discussions 
regarding Southeast Asian prehistory, both regarding adaptive strategies for 
the late Pleistocene to mid Holocene.  
The Hoabinhian and Non-Lithic Technology Mediums 
The first discussion involves Hallam Movius‘s now infamous comment 
regarding Southeast Asia being ―an area of cultural retardation‖ (Movius 
1955: 23); this conclusion was derived from his observations of the ―paucity 
of the Acheulian [Mode 2] assemblages‖ (West & Louys 2007: 512) and lack 
of cleavers in the region.  Denell (2009: 436) rightly points out that this notion 
was not merely restricted or attributed to Movius but also to earlier scholars 
like Teilhard de Chardin, who, in a 1941 publication wrote that eastern Asia 
was a ―quiet and conservative corner amidst the fast human world.‖  As they 
used the European Mesolithic as a ―heuristic baseline‖ (Szabó et al. 2007: 
701) for regional cross-comparisons, these scholars saw the lack of more 
complicated chaînes opératoires as something of an anomaly.  The more 
―expedient‖ form of stone tools challenged the generally prevailing theory that 
stone tool forms became more complicated over time, requiring longer periods 
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of construction in order to finish a complete form.  The discourse which talks 
about ―stagnation‖ and ―retardation,‖ initially implied a kind of cognitive 
hierarchy regarding capability; Szabó et al. (2007: 718) suggest that instead of 
talking about ―capability‖ we should be referring to tool mediums in terms of 
behavioral flexibility. 
Various scholars have tried arguing against Movius‘ description, 
arguing that Southeast Asia was not culturally retarded.  They presented the 
expedient format either as an alternative subsistence strategy, as one scholar 
puts it,  
―Why make an Acheulian biface that produced a lot of waste, involved 
long and complex chaines d‘operatoires, and tied up a relatively large 
amount of stone in one tool when the same piece of stone could have 
been used less tediously for making several smaller and simpler tools?  
Were hominins east of the Movius Line perhaps smarter than their 
Western counterparts in not overdesigning their artefacts, in preferring 
short simple flaking sequences to long and complex ones, and in letting 
function rather than aesthetics determine their flaking output?  In short, 
the Movius Line may be useful to those prehistorians interested in 
bifaces, but it remains to be demonstrated that a bifacial technology 
bestowed any behavioural advantage to those who used it‖ (Dennell 
2009: 437), 
 
or through the suggestion of alternative mediums taking the place of stone, 
such as wooden or shell technologies.  Solheim, for example, is not alone 
(Bannanurag 1988; Semenov 1971; White and Gorman 1979) in his opinion 
that the amorphous quality of Hoabinhian and other Southeast Asian industries 
was a result of the use of wooden artifacts in the region (Reynolds 1990: 10).  
Solheim took this idea further and proposed a developmental scheme for 
prehistoric Southeast Asia which included the lignic: 
―Lignic begins with the early Hoabinhian, for which I suggested the 
arbitrary boundary of the beginning of the final mild stadial of the last 
glaciation, at about 42,000 B.P.  The name, suggesting the use of wood 
for tools, is based on the suggestion that I and others have made that 
the Hoabinhian was not a period of cultural stagnation in Southeast 
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Asia.  It was not characterized by very slow cultural change because of 
the lack of contact with other cultural regions—an idea which can be 
supported by the failure of fine stone-flaking tech-niques like those of 
the West to develop.  I feel that in place of stone, wood—particularly 
bamboo—became the more important material for many kinds of tools.  
This theory has not been proven, nor even tested archaeologically, so 
Lignic remains a somewhat tentative name for this stage‖ (Solheim II 
1970: 153). 
 
Since then, archaeological experiments on bamboo have begun that tried to 
test the lignic theory (West & Louys 2007), showing what cut marks would 
look like if they were made from bamboo tools, so that if archaeologists are 
fortunate enough to find cut marks on bone, they would at least have samples 
for comparison.  However, given that organic materials are less likely to 
survive post-depositional processes, it seems that this theory will be very 
difficult to test and affirm/disprove.  It would also mean a continued focus of 
research on cave sites, where the environment is more conducive to the 
survival of organic materials.  The discourse in favor of bamboo as an 
alternative technological medium is not restricted to that of the late 
Pleistocene to early-to-mid Holocene; scholars have also tried to apply similar 
experimental methods for bamboo tool use and used monkeys, based on a 
theory that the ―East Asian Homo erectus may not have developed a complex 
stone industry because they primarily used bamboo as raw tool material‖ 
(Westergaard and Suomi 1995: 677). 
Shell tool use is presented as yet another alternative medium of tool 
use to consider, as there is evidence to suggest that marine shells might have 
been modified during the late Pleistocene to mid Holocene (Reynolds 1990: 
14), though the details are scant.  According to Szabó et al. (2007: 710) shell 
use is often only a consideration for raw tool-making material when ―reliable 
sources are lacking,‖ implying that stone is still the preferred medium for tool 
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making over shell, a mere ―substitute‖ material.  Szabó et al. (2007: 710) also 
highlighted another significant assumption regarding the availability of 
suitable shell material over knappable stone on the islands of Southeast Asia 
and the Pacific.  Research into the chaînes opératoire for this shell medium is 
still preliminary and requires further study
21
.  Based on a comparative analysis 
of Island and the Western Pacific regions of prehistory, researchers have 
suggested that 
―reduction by direct freehand percussion was found to be associated 
with initial stages of working only and was not used as either a 
technique applied in isolation or a technique for intentional flake 
production.  Rather, a range of specific combinations to different raw 
materials […] such as cutting, grinding, freehand abrasion, and 
secondary or indirect percussion were applied in specific combinations 
to different raw materials […].  Such matching of working techniques 
to raw materials appears to be driven partially by the robustness, 
fracture tendencies, and micro-structure of the shell selected for 
working and dates to at least the terminal Pleistocene/early Holocene‖ 
(Szabó et al. 2007: 708).   
 
Given that there is some evidence to suggest that the Homo erectus in 
Sangiran in Java might have used shell tools, representing what might be the 
oldest shell tool use in the world (Choi and Driwantoro 2007: 45), this 
medium presents a very promising line of research that may reframe the 
discourse on regional prehistory. 
 On bone as a substitute, Rabett (2005: 159) reports that there is some 
evidence of bone implements associated with the Hoabinhian assemblage; 
they are largely found in Vietnam, mostly from the northern site of Da Phuc, 
but that other instances are few and far between.  For other sites dating from 
late Pleistocene to mid Holocene, however, Thailand seems to contain quite a 
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 Szabó et al. (2007) examined materials from Golo Cave on Gebe Island, between 
Halmahera and the western end of New Guinea, in the province of Maluku Utara, eastern 
Indonesia.  It was excavated from 1994 and 1996 in a joint effort between Australian and 
Indonesian archaeologists led by Peter Bellwood.  
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few bone implements: antler artifacts from Lang Rongrien, Khok Phanom Di, 
Nong Nor, Moh Khiew, and Saki, and Ban Kao, and from pre-ceramic levels 
at Sai Yok (Rabett 2005: 159).  There has also been evidence for bone tool 
technology in Sampung, Java (Van Heekeren 1972: 92).  Rabett‘s study (2005: 
159-160) of Sundaland sites does not seem to suggest that the close correlation 
between coastal sites and bone technology is due to the expansion of 
mangrove forests between 10,000 and 5,000 BP, even though they would have 
been important foraging and refuge areas for a large quantity of fish and 
vertebrates.  He used ethnographic analogy from Meehan‘s study of northern 
Australia, where modern foragers historically used pointed bone pieces to pick 
out oyster flesh (but used bone for little else) and where the task for collecting 
shellfish was carried out largely by women
22
 (Rabett 2005: 160).   
Long term (independent) occupation in tropical forests 
The second debate that the Hoabinhian industry has been pulled 
towards is the question of whether foragers were capable of long-term 
occupation in tropical forest independently of trade with agricultural groups.  
The combination of publications regarding the lack of available wild 
carbohydrates, such as yam and palm (Headland 2002), and the publication of 
ethnographies regarding the interdependence of present day forest dwellers 
with close-by farming communities has led some scholars (among them 
Bailey, Headland, and Reid) to hypothesize that Holocene dense tropical 
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 Rabbett (2005: 160) used the Australian ethnographic case study as a ―thought-provoking‖ 
comparison to that of Southeast Asian coastal sites as paleo-environmental data (concerning 
sea rise and mangrove expansion and recession from the two areas) were similar.  
Furthermore, Rabbett (2005: 160) suggested that there were a few rock shelter sites with well-
stratified shell middens that have revealed wooden, shell, and bone artifacts but few lithics in 
comparison to inland sites.  If the use of these alternative mediums were indicative of an 




forests were unsustainable for prehistoric foragers (Mercader 2003: 2-3).  
Does this represent a case of projecting the ethnographic present into the past?   
Whatever the case may have been, the inability of hunter-foragers to 
live independently in tropical environments was challenged in part specifically 
with data from Hoabinhian sites in Malaysia (Bulbeck 2003), where the 
summary of data indicated a variety of niche occupations and exploitations 
since the Late Pleistocene.  In addition, Brosius used more recent ethnographic 
data to show that it was possible to have vigorous trade relations between 
hunter-foragers and agricultural societies without having to depend on that 
trade relationship for agricultural goods, as ―Penans trade various forest 
products for tobacco, metal, cloth, salt, and flashlight batteries, but not food 
items such as rice, corn, or cassava‖ (Brosius 1991: 136).   
The Use of the Hoabinhian for Discourses Regarding Unity and 
Continuity 
Regional Continuity 
The discourse for the Hoabinhian regarding narratives about continuity 
and discontinuity could be seen as one of many that pit local ―regional‖ 
agency (―localization‖) against that of foreign influence (see Mabbett 1977a 
and 1977b); these continue to shape ideas regarding regional unity and/or 
discontinuity.  For example, Childe‘s definition of the epi-paleolithic (where 
nothing happened prior to the Neolithic Revolution) is very different from the 
one that Zuraina Majid and her students in Malaysia employ.  They prefer to 
use epipaleolithic over the term ―Hoabinhian‖ as it ―counter[s] any idea of a 
sweeping migration from the north‖ (Bulbeck 2003: 123-124).  This unique 
perspective apparently comes out of a critique of how various scholars seemed 
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to apply the Hoabinhian terminology automatically to Holocene era 
implements in a manner that was too broad (Bulbeck 2003: 124).   
Some factual evidence does support Majid‘s perspective against 
sweeping migration waves from the north: the site of Tögi Ndrawa from the 
island of Nias (which depicts the first record of a Hoabinhian cave occupation 
in Indonesia) seems to depict a ―classical‖ Hoabinhian assemblage with a site 
occupation date of 12,000-2,000BP; if this dating holds true, it would push 
back the occupation level for the Hoabinhian by a good number of years, and 
would question the theory of the Hoabinhian industry as having originated 
from continental Asia (Forestier et al. 2005
23
).  Another excavation at Gua 
Pandan (Forestier et al. 2006
24
), which was hailed as the missing transitory 
link between the Paleolithic and Neolithic for the construction of a timeline of 
prehistory in Sumatra, also suggests that there are possibilities for more 
Hoabinhian site discoveries in Sumatra; after all, there is evidence to indicate 
an under-reporting of Hoabinhian assemblages in Indonesia (Van Heekeren, 
cited in Hutterer 1976).  According to Brandt (1976), the Hoabinhian sites 
were not limited to shell midden sites; there were numerous open air site 
discoveries in Aceh and Medan.  These open air sites in Sumatra were located 
next to maritime sites, orientated towards lower hilly terraces behind the 
coastal plains, and could indicate ecological niches based on seasonality 
(Brandt 1976).  The Sumatran evidence certainly presents interesting questions 
for the reconstruction of Southeast Asian prehistory; they also indicate that 
more research should be done in this area. 
                                                 
23
 I am grateful to Mr. Jonathan Bisson for his help in translating the gist of this article from 
the original French.  If there are mistakes in this translation, they are deeply regretted. 
24
 See Simanjuntak et al. 2006: 28 for the report in Bahasa Indonesia.  
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On Nation-Building Exercises 
Archaeology did not exist in a vacuum during the colonial period or 
the period of nation-building, unaffected by the intentions of its interpreters.  
The most prominent linking of the Hoabinhian industry and the modern 
present in the prevailing literature would have to be the tracing of the lineage 
of hunter-gatherer tribes in Malaysia; this began in the colonial period and 
continues to some extent today (Nik Hassan Shuhaimi bin Nik Abd. Rahman 
1997).  Given that the Orang Asli and Malays enjoy affirmative action status 
based on their indigenous status (Bumiputera) in the region, this discourse is 
an important one that should be noted.  As this will be expanded in a later 
chapter regarding ethnographic analogies, they will not be repeated here.   
What are the implications of linking the present to the past?  On one 
hand, there are positive aspects in fostering nationalistic prehistoric 
sequences
25
, as they fostered a sense of collective pride in the past and aided 
in going against ―colonial and imperial domination‖ (Pholsena 2006: 102).  
Glover (2006: 24-25) also suggested that active state support could lead to 
major breakthroughs in the research of Southeast Asian history and prehistory 
and that the data could ―be used for purposes other than the creation of 
xenophobic national and ethnic consciousness.‖  On the other hand, state 
sponsored archaeology ran the risk of producing interest-driven ―distortions‖ 
that might endorse the social capital of one particular ethnic group over others 
(Pholsena 2006: 102).  The prehistoric research and data may even be 
fabricated by researchers under totalitarian regimes, which is why ―Western‖ 
archaeologists tend to see nationalism in a negative manner (Glover 2006: 24).  
                                                 
25
 A discussion of nation-building and archaeology in Southeast Asia would not be complete 
without a reference to Benedict Anderson (2006)‘s seminal chapter on the ―Census, Map, 
Museum.‖  Pholsena (2006) and Glover (2006) have extended the discussion to the 
archaeology of post-war Laos and Southeast Asia (respectively). 
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One wonders how much of these perspectives are colored by their own 
personal interactions in the field; Miksic (2006: 105-106) noted collaborations 
between local and foreign archaeologists were often rocky and on uneven 
footing, as foreign archaeologists tended to ignore or avoid engagement with 
local scholars and scholarship, neglected to share their results, and often 
published outside the region in a language that was often inaccessible to local 
scholars.  He writes, ―It is genuinely a wonder that Southeast Asians continue 
to be as hospitable to foreign archaeologists as they are.  One hopes that the 
younger generation of scholars will reflect upon the sins of their elders and 
strive to better their record‖ (Miksic 2006: 105-106). 
With respect to the Hoabinhian and the national narrative, Pookajorn 
(1988: 70) commented Vietnamese archaeologists still preferred to use the 
term ―culture‖ over the use of the term ―techno-complex‖; a slow adoption of 
the techno-complex term could signal a reluctance to let go of the nationalist 
narrative.  After all, ―Archaeology […] was used to show that the Vietnamese 
peoples had achieved political maturity and high standards of cultural 
expression [in the form of the Dong Son Culture] before the Chinese invasion‖ 
(Glover 2006: 26).    Shoocongdej (2000: 15) on the other hand that the 
Hoabinhian should be seen as a term for comparative convenience rather than 
a descriptor for a prehistoric way of subsistence, time period, or ethnic group.  
This suggests that she is advocating for a more autonomous perspective, and 
when one takes this plea for autonomy in light of another Thai case study for 
authenticity, in which a certain Thai inscription‘s dating was falsified to 
demonstrate ―the antiquity and ‗modern‘ nature of the Thai Kingdom during 
the Rama IV period‖ (Glover 2006: 28; see Reynolds 2006 for an extended 
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discussion), it becomes clear that grouping researchers simply into ―national,‖ 
―nationalist,‖ and ―autonomous‖ camps become problematic.  The interests 
served by archaeological research can be difficult to determine, and whatever 
social capital benefits that arise from said research may be inadvertent rather 
than intentional.   
Summary 
 In this chapter the Hoabinhian has been introduced as an artificially 
constructed category that is problematic and contested.  Lithic reductions and 
a refocus towards flake technology are suggested as ways to re-orient the 
discourse regarding the Hoabinhian as a strict formal category.  Lithic artifacts 
are to be seen as one part of the entire assemblage and not as an indicator for 
epochs.  It should be seen as an indicator for behavioral flexibility among a 
range of other tool mediums, including shell, wood, and bone.  Lithics may 
not correlate with particular subsistence strategies, and so interpretations must 
be based on site context and should include discussions on palaeo-
environmental conditions.  There also seems to be great potential for 








―Experience has shown that in Southeast Asia destruction of 






The Guar Kepah Excavations 
George Windsor Earl, the Resident Councillor of Penang, was the first 
to publish a report regarding the shell mounds in the mainland of Penang 
(Mohamed et al. 2006, Van Stein Callenfels 1936).  According to Earl (1863), 
he first heard about the site from local officials when he asked about the 
source of a lime shipment along the Mudah River during his first inspection 
tour in April 1860.  He visited the site four months later in August 1860 during 
an inspection of a canal between the Leher Ikan Mati Lagoons and the Mudah 
river, where he mediated a dispute among Malay paddy planters.  Earl would 
have attributed the cockle-shell deposits to recent local human activity, but 
local inhabitants in the area denied that they had anything to do with its 
creation and instead thought that it was formed by natural means (Earl 1863: 
120).  In Earl‘s report, he mentioned red rock or pigment, water-worn quartz 
pebbles, and fragments of human bones and teeth at Guar Kepah
27
; these 
bones and teeth were forwarded to F. W. Huxley, who suggested that they 
were ―Melanesoid‖ (closer to the physical descriptions of living individuals in 
New Guinea or the Australian Aborigines) (Van Stein Callenfels 1936: 29).  
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Robert von Heine-Geldern was an Austrian prehistorian and ethnologist; an early pioneer 
who encouraged the study of Southeast Asia as a region.  He used the Guar Kepah middens as 
his first example of rapid destruction. 
27
 Earl (1863: 121) mentions that the Chinese lime excavators collected recognizable human 
bone remains and put them in a large Martaban jar.  The jar was then given Chinese burial 
rites as the Malays denied any connection to the site.  These remains were reportedly sent to 
William Napier in England. 
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Earl described the shell middens at Guar Kepah as being approximately 
twenty five feet high and by then, Chinese lime excavators had been 
excavating at the Guar Kepah site for approximately four years (Earl 1863: 
120).  The shell mounds were crystallized by lime (Earl 1863: 120); this 
crystallization effect, which glued the shells together, impeded later 
excavators as Earl described having to break through these layers with pick 
axes (Van Stein Callenfels 1936: 28).     
 The second to publish a report on the Guar Kepah site was Dr. P. V. 
Van Stein Callenfels, who was considered the father of prehistoric 
archaeology in Indonesia
28
.  Although Van Stein Callenfels wrote the report 
on Guar Kepah, the site archaeologists overseeing actual excavations were Dr. 
Michael Wilmer Forbes Tweedie and Mr. H. D. Collings, staff at the Raffles 
Museum (Raffles Museum of Biodiversity Research 2008, Solheim II 2005: 
41, Bellwood 2007).  When they finally got around to excavate the Guak 
Kepah site (as it was known then) from June to December 1934, the height of 
the shell middens had been reduced to less than two meters (Matthews 1961).  
The Guar Kepah excavation in 1934 was unique in that it was funded initially 
by special grant money from the Government of the Straits Settlements, and 
later on, by Carnegie Corporation grants.  The Carnegie Corporation of ―New 
York made a grant of U.S. $12,000 in 1934 and a second of $8,000 in 1937 to 
the Raffles Museum for prehistoric research in Malaya‖ (Solheim 2005: 40-
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 Dr. Van Stein Callenfels was a member of a core group of archaeologists (among them R. 
Heine-Geldern and H. Otley Bayer) who were interested at looking at the Southeast Asian 
region in a comparative manner (Solheim II 2005: 31-2).  He excavated sites both in the 
Malay archipelago (Goa Kerbau, Perak; the kitchen middens in Province Wellesley) and in 
Java (Goa Lawa, Java) and published both in English and Dutch.  R.O.W., the author of the 
obituary, also highlighted his role in establishing conferences of the ―Far East‖ as he had 
extensive network of personal contacts in ―Singapore, Manila, Hong Kong, Hanoi, and Tokio 
[sic]‖ (1939: 13).  Van Stein Callenfels was ―so well known that he was brought in for 
consultation on archaeology throughout much of Asia, including Japan‖ (Solheim II 2005: 
31).   
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41) and it was likely due to this grant money that the excavations of three 
kitchen middens at Guak Kepah (as it was known then) was published at all.  
After the onset of the Asian portion of World War II, no final reports on the 
excavated sites were ever published (Solheim II: 41) so Dr. Van Stein 
Callenfels‘ report on Guar Kepah may be considered a working paper from 
that era.   
According to Van Stein Callenfels (1936), the three shell middens 
were at the end of an old sea beach, on top of a sand ridge.  Shell-midden A 
was on the northern shore of the sandy beach; on the southern shore, the shell 
midden was labeled B, and shell-midden C was opposite B, on the other side 
of the small bay.  The base of shell-heap A was sandy beach but the northern 
part of it revealed a greenish blue clay with fresh water mollusks imbedded, 
suggesting that the northern shore might have been part of a large estuary, and 
that shell heap A‘s northern slope was covered up to several feet in height by a 
layer of sand with very small pieces of broken shell, and Van Stein Callenfels 
suggested that this might have resulted from surf action.  Van Stein Callenfels 
believed that shell-heap C was where Earl found the human remains collected 
by Chinese lime excavators, as the archaeologists found traces of shells 
accidentally dropped along the ridge closest to C towards the Muda River. 
According to Van Stein Callenfels (1936: 31), the excavators 
―removed the shells in horizontal layers and fixed the exact position of objects 
found with a theodolite;‖ however, it is unclear from this description whether 
the excavators saw any flakes or debitage from tool making in the shell 
midden itself.  The report only published pictures of two grinding slabs, two 
pieces of Hoabinhian stone tools (a sumatralith and a ―Hoabinhian axe‖), 
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several pieces of pottery, and several ―waisted‖ axes.  Leroi-Gourhan‘s chaîne 
opératoire concept only came in 1966, when he introduced the notion that the 
construction of stone tools took a series of stages and allowed archaeologists 
to infer the intentionality and eventually, the conceptual template of the maker 
(Andrefsky, Jr. 2005); this meant that the context and placement of the bi-
products of the stone tool making are equally valued as the end product.  As it 
is, I saw little evidence of debitage artifacts collected during my two visits to 
the artifacts storage room at the HCC
29
.  
According to Van Stein Callenfels (1936), the shell midden consisted 
mostly of edible mollusks—cockles which were mainly Meretrix meretrix, and 
to a lesser extent Arca granosa (arc shell)—and also snails (Turritella 
attenuata (one specimen) and Melongena pugilina).  Excavators also found 
pig tusks, and a canine tooth of an immature rhinoceros.  There were also 
other broken bones which were too damaged to identify.  Fish bones were also 
quite common, and consisted of estuarine fish.  In all the layers of the three 
sites, ashes from hearths were found, in some places with the fuel preserved as 
carbonized wood.  Red shale was so prevalent (found in every square foot) 
that the excavators did not find it necessary to mark it on the excavation plans.  
As for rock types, red shale with quartz-singers, hornfels, dark indurated shale 
with pyrite, schist, hornblend schist, metamorphosed calcerous shale, 
haematite, quartz, and micropegnatite were described as being part of the site 
assemblage and E. S. Wilbourn, the director of Geological Survey, suggested 
that the closest source for most of these might have been in Gunong Jerai, 
approximately 12 miles away from the Guar Kepah site. 
                                                 
29
The HCC storage facility contains all of the lithic artifacts excavated from the Guar Kepah 
site, to the best of my knowledge.  The Guar Kepah artifacts were not publicly exhibited at 
any of the museums in Singapore during my research at the HCC. 
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Van Stein Callenfels (1936: 33) indicated modern disturbance to the 
site; glazed Chinese ware found on or near the surface was attributed to the 
Chinese lime burners of 1860; Siamese pottery and some 19
th
 century coins of 
the English and Dutch East India companies were also indicators of 
disturbance. The pottery from undisturbed layers was plain or ―cord-marked.‖  
Shards were found with another kind of decoration at sites A and C and were 
considered ―less primitive,‖ but the quality of these was considered quite poor.  
Beads made from fish vertebrae were found
30; ―Some were ground and 
polished and others were so big that one might suppose them to have been 
used, not as beads, but as ear-plugs‖ (Van Stein Callenfels 1936: 33).  Human 
remains were forwarded to Dr. W. A. Mijsberg in Java, but according to Van 
Stein Callenfels: 
―No skeleton, or part of a skeleton, was found with the bones in a 
natural position.  The skull was in one place and the bones, in a heap in 
another.  It is noteworthy that the larger bones alone were present and 
that of the small bones (ribs, vertebrae, etc.) none was found.  The only 
conclusion we can draw from these facts is that the midden-dwellers 
had the custom of secondary burial.  [Also] powdered haematite was 
strewn over the face and lower jaw alone, in great quantities […] the 
other bones left untreated‖ (1936: 34). 
 
According to Mijsberg‘s (1940) report, the Guak Kepah lower jaw B 183 was 
similar to that of Palae-Melanesians (closer to living inhabitants of New 
Caledonia and Loyalty Island) because of a well-developed glabela. 
Besides the three mounds at ―Guah Gappah‖ (Guah meaning cave or 
pit, Gappah meaning cockle in Malay) Earl first mentioned other shell mounds 
within a few hundred yards: a ―dome-shaped mound of cockle-shells, eighteen 
feet high [at the] Leher Ikan Mati Lagoons‖ (Earl 1863: 119), which had 
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disappeared by 1936 (Van Stein Callenfels 1936: 29)
31
, and another mound at 
Permatang Ziga Ringit
32
.  Van Stein Callenfels‘ (1936) hand-drawn map 
shows specifically a midden at Lahar Tuan Said, south west of the Guar Kepah 
site, but Mr. H. D. Collings found another in Toksoh (Kedah).  The presence 
of these shell middens close proximity to Guar Kepah is indicative of a larger 
resource exploitation area which may have been seasonal. 
Storage and Analysis of Human Remains 
Once the excavations were finished, most of the artifacts were shipped 
to the Raffles Museum in Singapore, but the human remains excavated by 
Tweedie and H. D. Collings‘ team (which were sent to Mijsberg) ended up 
being curated at the Nationaal Natuurhistorisch Museum in Leiden, Holland 
(Bulbeck 2005). Bulbeck (2005: 383) hypothesized a mid-Holocene dating of 
around 4,000-5,000 years ago based on the ―high stand of the seas along the 
Malay Peninsula.‖  Bulbeck (2005: 385) notes a discrepancy in the count of 
human remains; Van Stein Callenfels reportedly indicated 88 burials, but 
Jacob in 1967 considered them to be a minimum of 37 individuals, and 
Bulbeck identified a minimum of 41 individuals (1 from Mound A, 31 from 
mound B, and 9 from mound C).  Bulbeck (2005: 385) identified the 
male/female ratio as 12:10 whereas Jacob identified the remains as 8:13; 
Bulbeck also identified 3 sub-adults
33, compared to Jacob‘s view that the 
youngest individual was 18 at the time of death.  The human remains from 
midden A underwent greater post-depositional degradation than those from 
Shell Middens B and C as it was ―chalky, weathered‖ and lacked a skull 
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 Presently Kampung Lahar Ikan Mati, which is south of Kampung Permatang Tiga Ringgit. 
32
 Presently Kampung Permatang Tiga Ringgit, this site was noted in Van Stein Callenfels‘ 
map (1936) as the midden at Paya Keladi.  It is situated south of the  Guar Kepah, and away 
from the Muda river. 
33
 Young adult. 
40 
 
(Bulbeck 2005: 385).  Bulbeck (2005: 385) also hypothesized that the 
degradation could indicate a primary burial instead of secondary burials 
(which were most likely the case for the remains in B and C), but given the 
fragmentary evidence, it is difficult to tell. 
A significant difference from Van Stein Callenfels‘ and Jacob‘s reports 
about the haematite coating is that instead of believing that the haematite was 
indicative of a mortuary ritual, Bulbeck believed that the teeth reflected mild-
to-intense staining acquired during life, possibly due to long-term betel-nut 
chewing.  Haematite coated approximately 20% of the burials, and Bulbeck 
mentioned that while the haematite coating was rare, Gua Peraling (dating 
from 5,000-6,000 years ago) also had two jaws which also had haematite 
coating (Bulbeck 2005: 289) 
Bulbeck (2005: 408) questioned whether the burials really represented 
the same population of those who exploited the shell middens, as they could 
have been interred much later as a way to connect the living with their 
ancestors.  Bulbeck (2005: 408) believed the burials were Neolithic in nature, 
as the potsherds in the undisturbed layers were quite possibly as old as the 
burials themselves, and that osteologically, the burials are indicative of the 
recent Melanesians.  There is also data to indicate that there was a pronounced 
lack of nutrition between 2-3 years old (indicative of weaning) and 9-14 years 
of age (Bulbeck 2005: 396, 409).  From this data, he concludes that ―even in 
the early stage of the agricultural transition in the Malay Peninsula, 
populations which had turned to that subsistence mode suffered a reduced 
quality and/or breadth of sustenance, producing evolutionary selection 
pressures which favoured the smaller, more gracile individuals‖ (Bulbeck 
41 
 
2005: 409).  Bulbeck also noted that the Guar Kepah individuals would have 
been 5-10 cm taller than early 20
th
 century Orang Asli (a name indicative of 
local hunter-gatherer groups in Malaysia) and that ―the hypothesized ancestor-
descendant relationship between Guar Kepah and (non-Semang) Orang Asli 
need not imply osteological similarity in every respect‖ (Bulbeck 2005: 409).   
There is, of course, the other possibility that these human remains may 
have represented population extremes or they may not be genetically linked to 
the Orang Asli.  However, given that the researchers have tried to link the 
human remains associated with the Hoabinhian to the Semang and other 
indigenous groups (see Benjamin 2002: 34-35) and the Bujang Valley 
complex in Kedah (Ramli, Shuhaimi, and Rahman 2009: 588), these human 
remains will continue the topic of high interest so long as the quest to find the 
origins of the Malay and Orang Asli continues (Nik Hassan Shuhaimi bin Nik 
Abd. Rahman 1997). 
Is There Anything Left of the Guar Kepah Site? 
 In 1994, Ahmad Hakimi reported that the whole of the Guar Kepah site 
was disturbed, with no more shell mounds to be seen (Mohamed et al. 2006: 
13).  According to Hakimi‘s report, these were the GPS coordinates of the 
three middens and what had happened to them: Shell-midden A 
(533‘33.4‖N/10025‘34.5‖E) had been completely flattened behind Mr. 
Jamil‘s house; Shell-midden B (533‘31.1‖N/10025‘38.8‖E) was reportedly 
below the Guar Kepah road, while shell-midden C 
(533‘29.2‖N/10025‘32.3‖E) was now below Mr. Hoh Ah Kaw‘s home 
(Mohamed et al. 2006: 13).    When I plugged in Hakimi‘s coordinates onto 
Google Earth, it was clear that there was a significant margin of error in the 
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GPS coordinates from those that I obtained during my own visit in December 
2007 (see Appendix B), of approximately 400 meters
34
.  I agree with Hakimi‘s 
reports of all the middens being disturbed, but additionally note that the 
development in 2007 of this area has not been as rapid as that of Kepala Batas, 
the nearest town, and the road south leading towards Butterworth.  Test 
excavations could still be conducted to see whether there are prehistoric 
artifacts to be found near the shell middens which might give better 
indications as to preferred living sites.  There may still be undisturbed layers 
beneath the plow zone.  
When I visited the site (based on the aerial photographs from Van 
Stein Callenfels‘ 1936 report) with some of my relatives from Kepala Batas 
and an informant (a local shopkeeper from Kepala Batas who grew up in the 
area), we could still make out the remnants of a shell midden at all the former 
sites.  There were no more mounds as they were flattened, but there were still 
large densities of Meretrix meretrix to be found (see appendix B).  I hoped to 
see a dump site for all the excavated materials, where further salvage 
archaeology might be conducted, but did not see any of such nature.   
The local residents that I talked to in 2007 believed that there was a 
sunken ship which brought all the cockles to the area, or that the cockles were 
the result of an old seabed in the area.  This local interpretation presents an 
important consideration in light of the author‘s proposed use of ethnographic 
analogy to explain artifact use: individuals often do not know why the material 
culture is there; merely that they are, and that it is the researcher who 
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 While this might seem like semantics, this large margin of error could have significant 
consequences for future excavations and/or field surveys in the area, particularly if transects 
are plotted against GPS coordinates and Hakimi‘s GPS coordinates were assumed to be 
accurate.   
43 
 
fetishizes those objects, and places value upon them.  None of the local Guar 
Kepah residents knew of the archaeological significance of the site as the 
earliest excavated site in Malaysia, or of its significance in the prehistory of 
the region.  The reports of human remains being taken from the site did 
permeate the consciousness of residents who had lived there longer 
(apparently the excavation crew had to hire workers from another area to 
excavate there as local residents were afraid of being cursed).  There were a 
few stories of a supernatural nature that added mystique to the site
35
; the local 
residents ascribed different meanings and social connections to the site which 
euphemized and talked of great change as a result of the excavations.  As 
mystical stories can be a way for a local community to indirectly speak about 
disputes without angering stakeholder parties, this may suggest dissatisfaction 
with the excavations.  Perhaps the locals didn‘t get anything out of the 
excavations (local ecotourism, for example), other than to entertain nosy 
researchers like myself who might come to visit the site once in a blue moon 
and tell them that there is no market value for the shells, even if people come 
from as far away as Singapore to look at it. 
Shell midden A (5°33'32.36"N/ 100°25'29.55"E) was closest to the 
Jalan Guar Kepah, close to a series of houses inhabited by an extended family 
of Malays.  As I went for a site visit on a Friday, many of the residents there 
were praying at a mosque nearby and thus were unavailable to be interviewed.  
The one Malay inhabitant that I talked to said that his family only moved there 
after World War II and the cockles were not only confined to the vicinity of 
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 There were several stories related to me; the first was a farmer who caught an ikan lele and 
put it in his jar but found that it was gone the next day; another was where the mata air (water 
source) which had been plentiful before the excavations, dried up afterwards; and there were 
also stories of a family going insane due to the mystical properties of the site. 
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his house, that there were other places west of his house that had large 
concentrations of such shells.  If this is true, then it is possible that there might 
have been many more shell mounds than were actually previously described in 
the reports
36
.  However, it is also equally likely that these shell concentrations 
are the dropped remnants of the transport to the Muda River from shell-
midden C, which was discussed previously by Van Stein Callenfels (1936).  A 
more extensive survey would have to be made in order to verify these claims. 
A large amount of Meretrix meretrix from shell-Midden B 
(5°33'28.32"N/100°25'28.61"E) could be seen visibly scattered across the 
paddy fields, approximately 150 meters south of Shell-Midden A.  An 
inhabitant who lived near shell midden B (a Cantonese farmer who owned 
adjacent lands) said that there was apparently a group digging in shell midden 
B in the 1970s, and that in August 2007, there was also a group that came to 
survey the shell midden B site.  The house closest to shell midden B had been 
converted into a rumah burung walet (swallow‘s bird‘s nest house), with most 
entrances boarded up, and as the area revealed some good quartz veins, 
approximately one meter beneath the ground level of the bird‘s nest house, I 
took a sample of for possible lithic experiments.   
The owner of a house at shell midden C (5°33'24.80"N/ 
100°25'23.06"E), a Cantonese farmer, kindly let me into his property to do a 
quick survey of the extent of shells located on his property.  The 
concentrations of shell were confined to his backyard (approximately 15-20 
meters in diameter), and as he mentioned using a bulldozer to even the 
mounds out during the construction of his house (and to elevate it above the 
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 A future field survey in the area might reveal the truth to this claim.  It is unclear why those 




paddy fields surrounding it), the site can be labeled as being completely 
disturbed. 
Summary 
 In this chapter I have shown that the Guar Kepah excavators knew that 
the Guar Kepah site was only one among several middens in the area, and that 
the artifacts that they collected were contingent upon the prevailing knowledge 
of what was important at the time (discards and flake stone artifacts were 
probably not considered as important as the finished stone tools, for example).  
These shell middens were only recognized at this early stage because of Earl 
having established the connection between the shell middens from Europe to 
those in Province Wellesley.  The excavators and various later researchers all 
attempted to connect (to reconcile) a known present (the presence of certain 
groups of hunter-gatherers in the area) to a known past that is Guar Kepah, 
and most agreed that the physical characteristics were closer to present-day 
Melanesians, despite the fact that it is equally possible that no such 
connections might have existed (one would need DNA profiles to make this 
link concrete).  The notion that race is a learned behavior has not yet been 
brought up as an issue by those making osteological comparisons to various 
living inhabitants of the Asia-Pacific region.  The assumed emphasis is still on 
how a group of humans exploited a certain environment in the past and how 
the hardships of the physical environment would eventually favor certain 
physical characteristics that would have adaptive benefits (presumably, 
according to Bulbeck 2005, those with smaller, more gracile features).   
The Guar Kepah site indicates that the exploitation of cockles probably 
persisted over a long period of time, and that some of the burials were 
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associated with a mortuary rite of covering the teeth with haematite.  The site 
dating of 4,000-5,000 years in the middle Holocene (Bulbeck 2005) is still 
very much a hypothetical one, contingent on the presence of local pottery 




Chapter 4: The Guar Kepah Artifacts at the HCC – An Analysis of the 
Data 
*** 
―The material artefacts produced by hominid societies simultaneously 
fulfill a number of different roles – some consciously appreciated by 
their manufacturers but others will function by unforeseen 
circumstances […]  The artefacts and assemblages exhibit forethought 
and percepta envisaging their release from the natural raw materials 





 Other than a published site report for Guar Kepah, no final site report 
which had a more detailed summary of the artifacts collected was ever 
published.  Van Stein Callenfels (1936) only published pictures of completed 
stone tools, such as waisted axes, grinding stones, and a potsherd lid, and his 
report lacked specific details so that future researchers might be able to 
reinterpret it for themselves. For example, at what levels were the cord-
marked pottery found?  The top and side profiles that Van Stein Callenfels 
(1936) published only mentioned ―pottery‖ as a general category, and it is 
such data that is important.  If they were largely surface finds, can we 
necessarily assume that the individuals who contributed to the shell midden 
deposit were really the same people who created these cord-marked potsherds?  
As the context of an artifact in situ might reveal a variety of activities the shell 
midden might have been used for (for example, is the midden an active stone-
tool making area?), it is important that researchers have more detailed 
knowledge about the artifacts.   
How many Sumatraliths were found?  Were they in the majority or the 
minority for the shell midden?  As the pottery and the burials were the only 
time-marker indicators that Bulbeck (2005) used in his estimation that the 
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Guar Kepah site was at least 4,000-5,000 years ago, would the dating stay 
unchanged if pottery and the burials were taken out of the equation?  It is 
hoped by doing re-examining artifacts from the site, it would be possible to 
look at the consistency and accuracy of the site reports, and/or of the 
cataloguing process at the HCC.  However, before one begins to delve into the 
details of the methodology and the data at the HCC, perhaps a study of 
possible methodology one can employ to look at stone artifacts and other 
associated artifacts some background into the management of artifacts at the 
HCC may be in order. 
Studying Hoabinhian lithic artifacts 
For those who are unfamiliar with the process, there are three main 
ways of studying lithic artifacts in general (after Pookajorn (1988: 106)).  The 
first is the typological approach, which deals with classifications and 
typology; the main purpose of the typological approach is to see whether 
formal definitions could be made, and whether these formal definitions of 
artifact types could be used as time-markers for a certain time period and/or 
behavioral life style (Thomas 1998).  As Chapter 2 of this thesis has shown, 
the term ―Hoabinhian‖ is not an archaeological culture that has a fairly limited 
time span
37
 and geographical area but rather a techno-complex.  While the 
formal definition is contested, it is still used by researchers and scholars to 
compare lithic assemblages.  These contestations are unlikely to be resolved 
any time soon. 
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 Reynolds (1990: 12) discusses the limitations of using the formal definition of the 
Hoabinhian as a time-marker for the Early Holocene and Middle Holocene industries; it is 
particularly problematic for the middle holocene as it is contemporaneous with the Neolithic 




The second, functional approach, refers to the use of ethnographic 
analogy (and ethno-archaeology), replicative experimentation, and the 
microscopic examination of use on the working edge of a stone tool.  The 
ethno-archaeological approach for the Hoabinhian has focused mainly on 
environmental adaptations and patterns of movements (see Pookajorn 1988 for 
an example) and/or sedentism.  Marwick (2007: 4), for example, uses 
ethnographic analogy to argue that ―expedient‖ artifacts (such as that of 
Sumatraliths) are associated with longer periods of site occupation and of 
provisioning rather than of mobile individuals.  The logic behind this is that 
mobile groups seek to minimize the risk of being caught unprepared by taking 
pre-prepared formal tools (which take longer to make) while on the move (eg: 
hunting or foraging opportunities change as the group moves through an area 
to reach the next camp site); relatively sedentary populations do not need to 
expend extra effort by making flexible, transportable tools, especially in sites 
where raw materials are readily available (Andrefsky, Jr. 2005: 226-227).  In 
terms of usewear analysis, Marwick has identified a problem with quartzite as 
its 
―brittle granular edges tend to fracture subconchoidally without 
preserving distinctive traces of usewear, making it difficult to identify 
the use of fractures.  These mechanical properties of quartzite are 
typical of many other raw materials that Hoabinhian assemblages are 
made from.  This problem highlights the need for a method of lithic 
analysis that does not rely on identifying traces of use in Hoabinhian 
assemblages‖ (Marwick 2007: 3). 
 
The third and final approach is the lithic reduction approach, which 
emphasizes the manufacturing behavior of the stone tool makers, where the 
products (both tools and bi-products) of an industry are examined to see how 
materials were processed.  Research into the Hoabinhian using the lithic 
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reduction approach has been rapidly advancing in recent years (Marwick 
2007) through a slew of stone tool recreation experiments.  White and Gorman 
(2004: 437) initially advocated lithic reduction analysis as a way to redefine 
the Hoabinhian in 1979; they defined the production sequence as 
…beginning with (1) the systematic selection of locally available raw 
materials, namely, somewhat flattened ovaloid quartzite river cobbles, 
and continuing (2) the cobbles‘ systematic modification by flaking 
beginning with initial shaping and resharpening activities repeated as 
needed throughout the tool‘s use-life (with the majority of flakes struck 
circumferentially from a single cortical surface)—support the 
consideration of the Hoabinhian as an industry. 
 
They concluded that ―the small average height of flakes […] tends to argue 
against an interpretation of these flakes as produced primarily as cutting 
implements‖ (White and Gorman 2004: 437).  A significant aspect of this 
study was the shift in thinking from studying Hoabinhian industry as core
38
 
tools to the study of flakes.  
 Moving on from White and Gorman‘s call to reposition the lithic 
reduction sequence approach as a more meaningful type of analysis for the 
Hoabinhian industry, Marwick (2007: 2) suggested that a ―customised and 
standardised method for measuring reduction in Hoabinhian assemblages 
would provide the necessary data for comparing relative reduction intensity 
within and between assemblages from different contexts.‖  Given that most 
methods regarding flake reduction are based on flake cross geometry, flake 
retouch perimeter, flake retouch height, flake retouch invasiveness, flake 
allometry, and typology comparisons, Marwick argued that these methods 
were poorly suited for the Hoabinhian industry as Hoabinhian assemblages 
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 A modified rock mass of chippable stone from which flakes (smaller pieces of rock) can be 
removed to create smaller tools; when used as tools, they can be used as chopping or cutting 
tools, and the purpose varies in context.  This can be done through direct hammer percussion 
or through pressure flaking (Andrefsky, Jr. 2005: 81-82). 
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have ―typically very low proportions of retouched flakes and few or no 
artefact forms with clear morphological and size discontinuities‖ (Marwick 
2007: 2).  He suggests that while there has been much more work done on 
Eurasian assemblages, which show that as ―core reduction increases, the 
number of blanks per core and extent of core preparation also increase […].  
Similarly, as core reduction increases in Eurasian assemblages, average core 
size, flake size, flake platform size, flake platform area, and cortex area 
decrease‖ (Marwick 2007: 2), the data for the Hoabinhian industry has limited 
use as they are still largely used as assemblage descriptors. 
 Marwick argues that when the ratio of core to flakes and flake dorsal 
types were used as indicators for reduction intensity, the data did not lend 
themselves to an interpretative framework based on behavioral ecology 
(Marwick 2007: 3).  Marwick (2007: 8-9) discovered through experimentation 
that overhang removal (tapping the platform edge in order to remove an 
unwanted lip of a core or flake), interior platform angle (the angle between the 
striking platform and the ventral surface), and percentage of dorsal cortex 
(how much weathered original surface remains on the dorsal side) were the 
most important variables when measuring reduction intensity for the 
reproduction of unifacial Sumatraliths.  The number of flake scars on a core 
did not seem to have a significant correlation with the number of flakes 
removed from that core, highlighting the importance of flake data from 
assemblages.  While such lithic reduction features were conducted in an 
experimental setting and are limited without comparative data, in the long run 
an accumulation of these categories would allow researchers to be able to 
compare large numbers of assemblages more effectively using the same set of 
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artifact features.  It is why the author used the percentage of dorsal cortex as 
the primary measurement for reduction intensity for the lithic artifacts found at 
the HCC for Guar Kepah.  The percentage of dorsal cortex was selected as the 
primary measurement for reduction intensity for the lithic artifacts found at the 
HCC for Guar Kepah as overhang removal and interior platform angle may 
not be the easiest to discern of the three variables mentioned by Marwick due 
to post-depositional processes. 
Artifact Storage in Singapore 
How did the Guar artifacts come to be stored at the HCC?  While the 
human remains from the Guar Kepah site came to be stored in Leiden, the 
other artifacts from the Guar Kepah excavation were stored at the Raffles 
Museum.  According to Lee (2008: 101), the Raffles Museum was known then 
for its ethnological and zoological collection and its staff members actively 
participated in fieldwork research (such as that of the Guar Kepah excavation); 
the rapidity of its specimen collecting and fieldwork research was driven by 
competition between various European imperial powers.  She posited that the 
Raffles Museum was intended to be the repository that would showcase finds 
from the Indonesian archipelago, the Malayan Peninsula, and the rest of its 
empire
39
 (Lee 2008: 101).  Many of the artifacts from Malaya were divided 
when Malaysia and Singapore separated, among them, artifacts from 
Sieveking‘s excavation of Gua Cha in 1954 as well as those of Guar Kepah.   
In the 1970s, as an effort to refocus efforts in the Museum towards 
nation-building and national history, its various collections were dispersed (its 
natural history collection forming the exhibits in the Raffles Museum of 
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 From my own examinations of the HCC archaeology log books in December 2007, stone 
tool artifacts from Sumatra, Hong Kong, and even Australia were also kept at the HCC.  
However, their exact origins are often vague or of unknown provenance. 
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Biodiversity) and the Raffles Museum renamed the Singapore History 
Museum.  According to Lee (2008: 103) the National Museum struggled to 
find its new identity as the original British curators and staff had left and no 
longer provided the direction for the Museum.  Furthermore, the museum 
experienced neglect as the ideas regarding management kept changing, and 
funding was cut in favor of issues that were more important to nation building: 
―the army, scheme education and financial independence‖ (2008: 103).   
In the midst of all this, the arts became the new connection from the 
1970s to the early 1990s (Lee 2008: 104), with the creation of several 
museums to fulfill that connection.  It was only in 2006, when the National 
Museum building on Stamford Road finished its renovations that the 
Singapore History Museum was renamed the National Museum in an effort to 
refocus and redefine its collection.  The Heritage Conservation Centre was 
completed in 2000 to house collections previously stored at the National 
Museum building on Stamford Road (Heritage Conservation Centre 2009).  
They effectively preserve, protect, and manage the exhibits from all the 
various National Heritage Board Museums in Singapore, and their 
temperature-controlled facilities housed a number of archaeological artifacts 
not only from what was known then as Malaya, but also Hong Kong and 
Australia.   
What was the management and research conditions like at the HCC?  
In terms of security, visitors to the HCC needed to have valid reasons for 
researching the materials and need to produce appropriate credentials.  In 
order to enter the building, there are also a number of security protocols to 
follow.  The artifacts are also held in temperature-controlled and humidity-
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controlled environments, and researchers are advised to use gloves to prevent 
cross-contamination between artifacts, though it is not mandatory.  
Researchers are also allowed to borrow microscopes and other equipment if 
they are not being utilized for other purposes, but as these equipments are 
shared among the HCC staff, and use by the HCC staff is prioritized, the 
chances of the researcher actually being given enough time to use high-
powered, highly coveted technologies are actually quite minimal.  The 
researcher is also limited in what kinds of tests they are allowed to do due to 
the preservation policies at the HCC; for example, researchers are not allowed 
to coat stone tool artifacts with a special coat
40
 that would highlight residues 
and use-wear.  There is still a small margin of error in the management of the 
artifacts at the HCC
41
, but given the age of the artifacts (the HCC staff still 
relied on hand written log books for the prehistoric collections that briefly 
describe the artifacts), and the fact that there is no permanent curator for these 
archaeological artifacts at the HCC, it is understandable
42
.   
Research Methodology at the HCC 
 Artifact ascension numbers were garnered from the management office 
of what was then known as the Singapore History Museum; one major priority 
was to study unpublished non-lithic artifacts (potsherds, and whatever other 
materials they stored) and artifacts labeled ―Hoabinhian‖ in period (as opposed 
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 Ttranslucency is often a problem for lithic studies of flint microwear.  The light reflected 
from the microscope cancause the microwear edge to be too dim for appropriate inspection.  
Researchers (Semenov 1964: 24-25, Keeley 1980: 12) suggested various ways of 
counteracting this, including the use of ink and chemical colorizers, dusting with powders, and 
vacuum metallization (spraying a thin film of metal (gold, silver, or aluminum) onto the 
surface of the implement in a high vacuum chamber).  
41
 I found an arrowhead that was not described in Van Stein Callenfels‘ (1936) report along 
with potsherds and a bead artifact.  This suggests some issues in record-keeping since the 
years since the log-books were originally written.  A computerized inventory (which was 
underway in 2007) should clarify matters. 
42
 Researchers are to help with the management errors, so to speak, so that further cross-
contamination is contained. 
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to Paleolithic or Neolithic) as there were many more artifacts labeled 
―Hoabinhian‖ than were stated in the original excavation report by Van Stein 
Callenfels (1936).  The final ascension groups that were analyzed were then 
selected by an HCC staff member to reduce bias
43
; self-selection tends to 
produce a bias that garners positive results.  According to the HCC staff, these 
artifacts were pre-sorted by an external contractor who was trained in Europe 
(a Ms. Seetoh).  The author also viewed artifacts Paleolithic and Hoabinhian 
artifacts from Gua Cha
44
, a Neolithic artifact from Perak, and a Basconian 
implement from Upper Langkat in Sumatra as different typological reference 
samples. 
 The author was allowed to work in Curator Workroom 1, which had 
environmental set points of 23±0.5C and an RH range of 55±3%.  The HCC 
staff lent the author a high powered electron microscope, which was used for 
several artifacts to see whether there were traces of any organic residue; this 
microscope was useful in that there was a camera attachment and high-quality 
pictures of the arrowhead were able to be taken.  However, due to the high 
demand for this microscope the author was only given the use of this high 
powered microscope for two days before another staff member commandeered 
it for his/her own use.  The HCC staff graciously provided the author with a 
smaller replacement electron microscope which was acceptable, but 
unfortunately it did not have a camera attachment, and the author was forced 
to rely on sketches and manual note-taking for the most part. 
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 The staff member who selected the artifacts was not informed about the specifics of my 
research at the HCC.  While this attempt at random sampling is not perfect, it is an attempt to 
reduce bias. 
44
 According to the log books, these artifacts were from Sieveking‘s excavations; the artifacts 
from Gua Cha also included a Sumatralith, which I used for reference. 
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Photographs were taken for most of the artifacts with the exception of 
some that was best described as ―red earth lumps‖ (from ascension group 
A0978); these artifacts were most likely part of the ―red paint and body 
ornaments‖ classification from Van Stein Callenfels‘ (1936) report.  Pottery 
were given an initial sort (according to rim, body, and base; as well as type—
earthenware or stoneware) and count (see Appendix D).  Based on previous 
pottery sorting experience in Singapore
45
, the author knew that there was a 
tendency for the sorting data to be skewed towards ―body‖ sherds, as that is 
the fall back category for anything that is neither a base nor a rim.  In the 
interest of transparency, the author created an ―unidentified‖ category for 
artifacts that were not readily recognizable.  Sketches of several lithic artifacts 
with visible use marks were made.  Artifacts were then compared to the site 
report to see if there was anything out of the ordinary.  There were several 
inconsistencies that were garnered from this process, which helped to clarify 
the strength of the report for future researchers‘ use. 
The author labeled two sides of an artifact the ―dorsal‖ and ―ventral‖ 
side.  The dorsal side (after Marwick 2007) was usually where artifact labels 
were, and tended to be the non-flat surface of the artifact; the ventral side 
tended to be flatter (see Appendix G for some useful archaeology diagrams).  
The naming of dorsal and ventral surfaces is generally applied to flakes, but as 
hammerstones are core tools, these names were kept.  Stone type, whether the 
artifact was a core or flake, length, width, ―thickness,‖ were listed and if they 
are more ball-like in shape, the term ―spheroid‖ was used (after Sahnouni et al. 
1997).  Hammerstones are literally rocks utilized like hammers.  Hoabinhian 
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flakes and cobbles are produced by direct hard hammer percussion techniques 
(Moser, cited in Marwick 2007: 4).  In general core to flake lithic reduction 
sequences, hammerstones play a key role in detaching flakes from cores, and 
tend to show impact damage on their surface such as crushed edges 
(Andrefsky Jr. 2005).  According to Andrefsky, Jr. (2005: 13-14), the hardness 
of a quartzite hammerstone can produce crude immense force that allows for 
easier, surer detachment of a flake from a core, but tends to be less accurate 
than pressure flaking techniques (like using a  specific amount of force to push 
down on an artifact, using tine or bone).  
As has been mentioned in the previous section, the dorsal cortex % is 
used as an indicator as to how ―worked‖ the artifact was (the reduction 
intensity), and also noted any trace elements or other interesting aspects of the 
artifact that the author was able to see using a microscope.  The author have 
also adopted Nishimura‘s four classes of dorsal cortex location (primary, 
crescent, distal, and tertiary (as cited in Marwick 2007: 7)) as an experimental 
typology descriptor system for core tools as Andrefsky‘s (2005) differentiation 
of core tools into unidirectional and multidirectional may be somewhat 
limited.  Although Nishimura‘s classification was originally used to describe 
the flakes which came off the cores, it is utilized here to describe the type of 
core itself. 
For some artifacts, extra numbers on the artifacts themselves that were 
not indicated or described in the archaeology log books were discovered; the 
author has made the assumption that these correspond to excavation number 
markers in the top and side profile maps of Van Stein Callenfels‘ (1936) 
report, as all of the numbers that the author found on the stone tools 
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themselves seem to correspond well to ―stone tool‖ markers instead of other 
types of artifact types.  The author has described their locations and included 
photographs of all the shell heap excavation maps with the corresponding 
markers encircled (see Appendix H).   
From Van Stein Callenfels‘ (1936) report, one will see that the 
excavations pits are oriented off true north (perhaps due to a lack of precision 
equipment), but that the surveyors were well-aware of this during the creation 
of the top profiles (thus the creation of what looks like trapezoids instead of a 
square, as is the case in current archaeological reports).  It is important for 
future researchers to note that when using the Guar Kepah report, that the side 
profile surveys of the excavations was oriented north for Shell Midden A, 
south for shell midden B, and east for Shell Midden C, despite what the 
compass says in the actual survey.  The author corrected these by hand in 
Appendix H.  The author kept to the current location conventions by naming 
the location by using true north measurements off the bottom left marker of 
the excavation pit. 
Data 
 A summary of artifacts examined can be seen in Appendix D, while 
Appendix E contains a more detailed description of the Guar Kepah artifacts.  
Appendix F has a list of other Ascension group numbers which were requested 
from the HCC but due to the selection process, was not examined.  Appendix 
G has some useful archaeological diagrams to depict the sorting process, and 
some useful terminology for the study of lithic artifacts.  Appendix I contains 
photographs of the assemblage, and Appendix J, the sketches was drawn 
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during fieldwork.  It is hoped that this information will be useful for future 
researchers interested in a portion of the Guar Kepah assemblage. 
Stone tools 
 The Guar Kepah lithic artifacts present at the HCC (according to the 
hand-written archaeology log books) consist of hammer stones, grinding 
stones, large stone axes, ―waisted‖ axes, and pebbles marked with facets.  
Through a blind selection process, 30 ―hammer stones‖ were examined 
(mainly oblate spheroids
46
); it is estimated that these lithics are approximately 
only about 15% of the total number of quartzite artifacts collected from the 
Guar Kepah site (the author spotted about 2 large crates of the same material 
in the artifacts room which may or may not have been given ascension 
numbers
47
).  According to the site reports the excavators collected both natural 
stone and worked stone in the excavations, and the first order of business was 
to separate which was which.  Of these 30 artifacts, the author interpreted that 
53.3% of these artifacts were utilized as lithic tools (according to the artifact 
descriptions, ―hammer stones‖).  Most of the artifacts showed moderate to 
heavy weathering due to post-depositional processes, often making it difficult 
to tell whether the edge-grinding was made by nature or by hominids.  Some 
artifacts showed light abrasion marks on the surface but it is possible that they 
have occurred during the excavation process from the pick-axes used (due the 
lime crystallization in the shell mounds, as mentioned in the previous chapter). 
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 Spheres elongated on one axis. 
47
 It mentioned in the previous chapter that there is no curator or staff member dedicated to 
work on the archaeology artifacts.  Visiting researchers may request to work on an artifact, 
and those particular artifacts (if they can be found) would then be itemized.  Itemizing the 
entire collection would be a fairly lengthy undertaking, and the priorities of the HCC are with 
current exhibition and conservation demands, rather than of those stabilized in storage.  
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 60% of artifacts with visible worked edges were sorted as primary; 
15% as crescent, 10% as distal, 0% as tertiary, and 15% as ―other‖ according 
to Nishimura‘s four classes of dorsal cortex location.  According to the core 
reduction sequence (see Andrefsky 2005), this meant that most of the stones 
fell into the relatively early stages of production, with several clearly utilized 
more extensively than others.  The term ―hammer stone‖ might be seen as an 
inadequate description for those having crescent, distal, and ―other‖ 
classifications.  Some ventral surfaces (like on artifacts A0979 o and p) were 
worked to a greater extent than dorsal surfaces.  Artifact A0979b showed 
visible discoloration on its dorsal surface, indicating thermal alteration; 
however this could due to natural occurrence and heat treatment / pre-
treatment should not be assumed
48
 (Gregg & Grybush 1976).   
 Ten of the 30 artifacts (33.3%) had additional artifact numbers or 
letters in addition to the Ascension numbers and the previous sorting category.  
Two of them were faded (either an 85, or a B?), and so were disregarded as 
useful markers.  Three were identified as being from shell midden A, and they 
were all located in the middle stratum of the shell midden, towards the south 
and south west.  One was located near the surface while the other was located 
in the middle of the midden, suggesting that these ascension group numbers 
did not go according to layer and/or pit number as would have been the case 
for present day sorting conventions.  This became more apparent in the case of 
shell midden B, where some of the artifacts‘ numbers corresponded to 
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 It is difficult to formulate the exact criteria that were used to separate visible worked and 
altered surfaces from those that occurred under natural circumstances.  The author has largely 
relied on Odell (2003: 66-74)‘s discussion regarding trampling and plow action.  Surface 
discoloration sometimes plays a part in distinguishing visible worked and altered surfaces 
from those that occur naturally, but use wear determination on quartz stone still requires 
further research due to subconchoidal fracturing (Marwick 2007). 
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numbers closer to the middle, and others towards the edge of the midden.  As 
for stratigraphy, there was one artifact number that was close to the base of the 
midden, while the others were closer to the middle layers.  These numbers 
suggest that the random sampling method worked; the spatial distribution of 
these artifacts was diverse enough to get a selection of lithics from all three 
middens.  These numbers also indicate a much lower percentage of the lithic 
artifacts were plotted against the top and side profiles than had been expected.  
Furthermore, as all of the known location profiles for the same ascension 
groups (for both lithic and pottery samples) revealed locations from the same 
shell midden, it was possible to infer that other artifacts within the same 
ascension groups were from the same shell midden (although this theory 
would need to be verified against a larger sample size of artifacts from Guar 
Kepah).  Those in the same ascension group, however, may not have come 
from the same layer or area of the midden. 
Pottery 
121 sherds were sorted and counted in total; the majority (97.5%) 
consisted of earthenware, with stoneware composing only three sherds (2.5%).  
Of the earthenware, 71 (60.2%) were body sherds, 30 (25.4%) were rim 
sherds, nine (7.6%) were base sherds, five (4.2%) were unidentifiable, and 
three (2.5%) were identifiable as pot lids.  Of these, one (0.8%) was uniquely 
decorated (see plate XXXIII in Van Stein Callenfels (1936)) and six (5%) 
were cord-marked.  Of the three stoneware artifacts, two were identified as 
body sherds and one was identified as a base (for further breakdown, please 
see appendices D and E).  These artifacts were not weighed, but it is estimated 
that they would not have weighed more than three kilograms in total. The 
62 
 
presence of stoneware suggests a late anthropogenic deposit consistent with 
Van Stein Callenfels‘ (1936) report; they came from the Chinese lime burners. 
Forty-four percent of the pottery had additional artifact numbers, which the 
author interpreted to be site locations in the top and side profiles (85% was 
able to be matched with top and side profiles; others were too faded or 
impossible to be matched with markers in the excavation profiles).  Only the 
ascension group A1006 was not marked as having additional artifact numbers. 
The artifacts in A0871 consisted of earthenware artifacts from both 
shell middens A and B, suggesting that the excavators did not differentiate the 
artifacts by midden, but by artifact type.  The artifact depths ranged from 
3.75cm to 51.25cm below surface level.  Most of the artifacts from the A1001 
group had artifacts from shell midden A, ranging in depth from a surface find 
to one found approximately 86.25cm below surface level.  The stoneware 
from this group is a surface find, while the cord-marked pottery depths ranged 
from a surface find to 51.25cm below surface level.  Many of the artifacts in 
A1007 had artifact numbers, all corresponding to markers in shell midden C; 
the location from the top profile suggests that they were actually located 
towards western edge of the midden, and they were buried anywhere from 
between 43.75cm to 66.25cm below surface level (only to the middle of the 
shell midden), with the exception of artifact number 39 (an unidentified 
earthenware) which was found only 11.25cm below surface level. Artifact 17, 







 A tooth, bead, and arrowpoint were among the artifacts of A1006.  Van 
Stein Callenfels (1936) identified the tooth as belonging to that of a juvenile 
Rhinoceros; as there were no further animal bones mentioned in the report, 
this does not appear to be a carcass dump site.  The report mentions several 
beads, but as there was only one actually present in the ascension group (and 
none photographed in the original report) it is difficult to tell how 
representative it is of the others.  Furthermore, the arrow point (which 
represents a possible contamination, discussed in the next section) was present 
in the same ascension group
49
.  It is most likely made of green obsidian.  
There were also several unidentified red ―clumps‖ (within A0987 and 
A0978) which were marked as ―red paint and body ornaments‖ in the site 
plan.  They looked and felt as if they were elongated clumps of clay or 
earthenware, although there was one (A0978r) that the author could positively 
identify as fossilized wood.   Some of these were photographed in the hopes 
that other researchers are able to identify and clarify them. 
Inconsistencies 
There was only one inconsistency in the HCC cataloguing process thus 
far; one arrowhead in the A1006 batch (which had no artifact or ascension 
number) was seen as a contamination as there was no mention of arrowheads 
in Earl‘s (1863) or Stein Callenfels‘ (1936) reports.  However, there was no 
reason to suspect any of the other artifacts were out of place as they were 
usually clearly labeled with artifact numbers.  From the Guar Kepah site 
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 For those interested, photographs were taken with the high powered electron microscope 
camera attachment (see Fig 39b) to show edgewear. 
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report, it is suspect that artifacts 13 and 18
50
 were clustered in the same area in 
shell heap C, given their relative positions in the top and side profile; however, 
as the artifacts were clearly labeled differently the author has followed the 
labeler‘s conventions.  There were also a number of artifacts which had 
additional artifact numbers but could not be found in any of the excavation 
profiles; and others yet which had artifact numbers but appeared in only one of 
the profiles.  It is due to this that the author suspects that the Van Stein 
Callenfels‘ (1936) publication of the top and side profiles were either 
incomplete, or inadequate to describe densely clustered areas of the site.  
While the Van Stein Callenfels‘ (1936) publication was not meant to be an 
exhaustive publication, this does mean that attempted larger-scale 
reconstructions of the location profiles of the artifacts at the HCC (and future 
archaeological experiments based on this data set) would be limited.   
Discussion 
Even though no further Sumatraliths were found in the data set that the 
author examined
51
, the fact that these artifacts were pre-sorted by lithic 
temporal periods (eg: Hoabinhian period) at the HCC will hinder those 
looking to re-examine the artifacts based on their context.  As the HCC‘s main 
purpose is to store and restore artifacts for museum exhibits, it is unlikely that 
this categorization will be redone any time soon, given that there is no staff 
member assigned to work on these artifacts.  Museum information displays are 
often limited to artifact type, conventional temporal associations, and the site 
from which it came from; the storage process therefore disregards overlapping 
contextual evidence and ―displays‖ a typology based on morphology.  
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 These were pottery sherds from A1007. 
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However, a reorganization of the system based on the location profiles in Van 
Stein Callenfels‘ (1936) is certainly possible for some of the artifacts.  The 
preliminary data shows that the ―Hoabinhian‖ hammerstones were present at 
various depths, not bounded by a visible layer level.  As an indicator for 
behavioral flexibility, the data presents us with lithic core artifacts whose 
morphological features range from an oblate spheroid to a spheroid shape; 
artifacts with oblate spheroid shapes were more likely to have flake scars in 
addition to impact marks, indicating a multiplicity of use.  The presence of a 
few unifacial flakes of the same lithic material in the same batch of 
―hammerstones‖ indicates that the ―hammerstone‖ category is used rather 
loosely as a descriptor.   
The data set also shows how Marwick‘s (2007) research might raise 
valuable questions regarding measurement attributes for assemblage reduction 
intensity.  Lithic reduction research continues to be a useful line of research in 
understanding the variation and tool making areas of Hoabinhian assemblages.  
Core tool descriptors were found to be lagging in comparison to the specificity 
of flake tool descriptors.  Describing the hammerstones, then, was no easy 
task; thus, the edge-ground quartzite artifacts were set against an experimental 
application of Nishimura‘s four-class dorsal cortex typology.  Given that some 
artifacts in the assemblage have been noted as having a lesser cortex % on the 
ventral side as compared to the dorsal side, Nishimura‘s typology may work 
best on Sumatraliths rather than the core tools in the present data set. 
The cord-marked pottery depths in the present data set ranged from a 
surface find to 51.25cm below surface level and were found only in shell 
middens A and B; the deepest finds for the cord-marked potsherds were 
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actually from finds closer to the edge of the shell midden (eg: artifact 33 from 
shell heap A).  Whether these might have shifted to a lower depth due to post-
depositional effects is unclear, but a close study of the general side profile of 
the Guar Kepah indicates that potsherds were present close to the base of the 
artifact bearing layers of shell middens A and B.   
Summary 
 By re-examining the Guar Kepah assemblage, the author was able to 
piece together the in situ location for a little more than a third of the lithic and 
pottery artifacts respectively, matched according to the top and side profiles.  
Given that decades had gone by since the actual excavation and these artifacts 
could have easily been misplaced and Van Stein Callenfels‘ (1936) study was 
never meant to be exhaustive, this result was better than what any ordinary 
person could have expected.  The author‘s predictions in the first chapter were 
accurate in that the collection of Hoabinhian lithic artifacts emphasized core-
tools than flakes or debitage, that most of the artifacts were predicted to have a 
dorsal percentage of more than 50%, and that the majority of the artifacts with 
visible worked edges would be sorted as having primary dorsal cortex 
location.  However, as less than half of the artifacts examined could be plotted 
against Van Stein Callenfels‘ (1936) profile maps this may mean that future 
studies in experimental archaeology based on this data set ought to be 
restricted for the artifacts with additional contextual references in order to 









―Among hunter-gatherers world-wide, hunting is rarely the primary source of 
food […] and as such tends to occur in the arctic.  Gathering is dominant in 
tropical hunting societies such as the Penan, where hunting can be expected to 
provide between 20% and 45% of the calories in the diet.  For hunter-gatherer 
societies at all latitudes, hunting contributes, on average, 35% of the calories 




  The data described in the previous chapter has brought about new 
questions regarding the typicality of artifacts collected from Guar Kepah.  
How common was thermal alteration among the Guar Kepah artifacts?  Was 
the alteration deliberate or simply a side product of being placed too close to a 
hearth area?  If it was deliberate, why might individuals thermally alter 
quartzite?  Was there a tendency to do so for quartzite artifacts found in 
Hoabinhian shell midden sites?  The second line of inquiry involves the 
presence of pottery artifacts close to the base of the shell middens for shell 
midden A and B.  This indicates that it is a relatively ―late‖ Sumatralith-
bearing site
52
.  Was pottery found in other shell midden sites with Hoabinhian 
artifacts, or was Guar Kepah an exception?  
In order to answer these new lines of inquiry, then, researchers will 
need to rely on a triangulation method which utilizes cross-site examinations, 
ethnographic information (from ethnographic accounts as well as 
                                                 
52
 This is relative; methods for absolute dating like radiocarbon dating were invented several 
decades later (no carbon samples were collected).  Thermoluminescence dating is possible, as 
it is best for dating pottery, hearths, and thermally altered rocks, but context and a soil sample 
(to measure environmental radiation) is required for greater accuracy.  Anthropogenic 
disturbance and lack of contextual data at Guar Kepah suggests accuracy to be unlikely.  The 
positive correlation between agriculture and/or sedentism and pottery in Southeast Asia has 
been questioned (Bonatz 2009: 53); the invention of pottery does not necessarily mean a 
change in population or lifestyle change.  
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ethnoarchaeology), and what is known about the palaeoenvironmental data of 
the area to supplement the existing known fragmented archaeological data for 
Guar Kepah.  There are a few caveats to this approach: it should be noted that 
this method should be fairly limited in application and needs a great deal of 
specificity to avoid inappropriate correlations.  One should also note that there 
is a danger in homogenizing societies during the process of comparing sites by 
artifact typology alone.  Behavioral practices at a certain ecological location 
are dynamic, involving decisions based on opportunity cost (based on theories 
regarding human behavioral ecology) and social practices and beliefs which 
may not be reflected in the archaeological record.  Ethnographic analogies 
(such as those used by Rabett (2005) to compare the exploitation of coastal 
sites during the late Pleistocene and the ethnoarchaeological work conducted 
by Pookajorn (1988) for the Phi Tong Luang, or Mlabri) that reflect site-use 
behavior may help researchers interpret the site material in a more meaningful 
manner.  Comparisons between Andaman Island shell middens and those of 
Sumatra and the west coast of Peninsular Malaysia have also been made, 
based on site typology and theories of prehistoric migration that attempted to 
link indigenous natives of the Indo-Pacific (Radcliffe-Brown 1964).  Although 
Radcliffe-Brown (1964) decried any similarities between the Andaman 
Islanders and the native tribes in Pensinsular Malaysia, a revisit of those 
ethnographic materials may still invite thought-provoking questions as to the 
cultural aspects that might influence material culture use, particularly within 
the context of a shell midden site.  It is hoped that one is able to formulate an 
experimental null-hypothesis theory for a future study of shell middens in the 




 The use of palaeoenvironmental data supplements archaeological data 
in the sense that they may present indications of subsistence strategies not 
present in the archaeological record of the site.  This independent verification 
is important as coastal and/or estuarine environmental subsistence strategies 
will be quite different compared to the subsistence strategies for mobile 
hunting and foraging in inland dense tropical forest environments.  
Archaeological site interpretations are necessarily constrained by what 
archaeologists define as a site and activity areas from which 
individuals/groups may utilize as resource areas (which may go beyond the 
limitations of the site).  There are generally two different ways of studying 
palaeoenvironmental data: taking sample cores from inland areas to reveal 
vegetative changes at higher elevations (mostly from ―pristine‖ environments 
in order to avoid anthropogenic contamination) and taking sample cores from 
low-lying areas to reveal sea level changes.  The sea level changes were 
projected to have played a major role in influencing subsistence patterns and 
the population dispersal of humans since the last glacial maximum (Bird et al. 
2004). 
The Thailand Palaeoenvironment Project (TPP) (White et al. 2004) has 
thus far yielded the most recent detailed and accessible understanding of 
vegetative changes from the late Pleistocene through Holocene.  Pollen and 
phytoliths were analyzed from the extracted cores of three different lake sites
53
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 The three cores (White et al. 2004, pp. 114, 117) from Thailand mentioned here are:  
a) a 3.18m core extracted from Nong Thale Song Hong (752‘N; 9928‘E; ca. 100m ASL 
(above sea level)) in Trang province, Southern Thailand.  A closed-basin, non-karstic lake, it 
was selected due to its proximity to prehistoric cave sites like Lang Rongrien. 
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in Thailand, revealing that even within the sub-region itself, there was 
remarkable variability.  The core data complicates the previous assumption 
that there was very little environmental change from the Late Pleistocene into 
the Holocene (Kealhofer 2002: 183).  The previous assumption of 
environmental stability was based on the recovery of artifacts and the analysis 
of fauna from upland cave sites which was compared with modern fauna, 
which can be misleading.   
The Nong Thale Song Hong (NTSH) core data in Southern Thailand in 
particular reveals that the ―Archaeological evidence for late lithic societies 
appears during the early to middle Holocene when forest indicators are at their 
height and peaks in both burned wood and phytoliths occur.  The period of 
unambiguous agricultural occupation in the region coincides with a decrease 
in arboreal indicators in the phytolith record and an increase in burned wood‖ 
(White et al. 2004: 114).  The NTSH data (see Appendix A) fits well overall 
with the regional climate shift of increasing temperatures, increased 
precipitation, and rising water levels for this particular time period, suggesting 
that the NTSH data is not contaminated.  The NTSH data reveals a method to 
measure high intensity agricultural practices like slash and burn independently 
of archaeological evidence; data of a similar nature (once collected) should be 
taken into account before interpreting archaeological sites like Guar Kepah.  
The NTSH data is the closest sample to Guar Kepah, but there are still 
differences to give an accurate indication.  More research is required before 
we can get an accurate indication of the history of high intensity agricultural 
                                                                                                                                
b) a 5.88m core extracted from Kwan Phayao (1910‘N; 9952‘E; ca. 380ASL) in Northern 
Thailand.  The site was also selected also due its proximity to prehistoric cave sites (such as 
Spirit Cave and Tham Lod), and; 
c) a 6.18m core extracted from Nona Han Kumphawapi (1711‘N; 1032‘E; ca. 170m ASL) in 
Udon Thani province. 
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practices in the Guar Kepah area.  Another burgeoning area of research to 
consider for the construction of palaeoenvironmental data for shell middens is 
the research on stable isotope analysis on shells.  This method was applied to 
the Geloina erosa shell artifacts excavated from Great Cave of Niah and 
could
54
 reveal rainfall and monsoonal informational data (see Stephens et al. 
2008).  For Guar Kepah, the lack of shell samples as well as contextual 
information would make this line of research unlikely.  It is also unclear 
whether this method would be possible for open-air sites, and whether the lime 
crystallization would have any effect on the resulting data. 
The Holocene sea-level data indicates that the Guar Kepah area 
experienced a surge in sea level of about 5 meters above current sea level 
(Mohamed et al. 2006) during the occupational periods that Bulbeck (2005) 
theorized, based on the presence of pottery and burials.  This sea level data 
was founded on earlier research by Tjia; however, Woodroffe & Horton 
(2005: 38) remarked that the data for Southeast Asia were ―limited and 
fragmentary.‖  In particular, Woodroffe & Horton (2005) critiqued Tjia‘s data 
from Peninsula Malaysia as not having accounted for altitudinal indicators.  
The next set of data closest to the Guar Kepah area to be problematized was 
from Geyh and Kudrass‘s study done in 1979 in the Straits of Malacca55 in 
Indonesia; the data seemed to suggest that ―Holocene sea levels rose from 
below -12.8 to ~1.2m above present between 8000 and 6000 14C yrs BP, and 
between 5000 and 4000 14C BP rose to its highest recorded level in Southeast 
Asia, at ~5.8 m above present […but…] it was uncorrected for indicative 
meaning‖ (Woodroffe & Horton 2005: 38).  Though there is a clear indication 
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 This was proposed at a theoretical level; it has yet to be tested for reliability and accuracy. 
55
 The study‘s data was based on dry land pollen cores from Dendang river, Tanjong, and 
Kumpeh in Sumatra (Maloney 1992: 26) 
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of a general trend of sea level increase during the projected time periods from 
the two different studies, more accurate research is needed to fill the gaps in 
the knowledge to present a more accurate understanding of behavioral patterns 
at this coastal habitation site.  The increase in sea level means that the site was 
much closer to the coast than the present day coastline (see Appendix B figure 
10). 
Artifacts related to fishing (fish hooks, shell tools, fish bones, and the 
bones of other aquatic prey) are curiously absent from the Guar Kepah 
assemblage both in Van Stein Callenfels‘ (1936) report and in the artifact 
collection at the HCC.  Given the proximity of the site to the Muda River, this 
suggests three things: the shell midden was not a primary refuse area for 
materials of such nature, the post-depositional processes did not allow for the 
evidence to survive, or that the excavators did not sift through the materials 
carefully enough for finds of such a small nature.  It is difficult to tell how 
―typical‖ the Guar Kepah artifact collection really is without a comparison to 
other shell midden sites in the region, however.   
Comparing Shell Midden Data from Peninsular Malaysia and 
Sumatra 
 Regardless of whether a savanna corridor might have existed in the 
Straits of Malacca during the last glacial maximum (Bird et al. 2005), it is 
important to evaluate the shell middens in Sumatra against that of Guar Kepah 
on the coast of Peninsular Malaysia, as they represent the only archaeological 
indication of lowland coastal habitations of a similar type in the Straits of 
Malacca outside of the Andaman Islands.  Hoabinhian shell midden sites in 
Sumatra have been reported since 1907 (Brandt 1976: 50) although most have 
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since been excavated for lime burning (Edwards McKinnon 1991); this 
parallel story of site loss highlights the importance of rescue archaeology in 
the region.  The shell middens in Sumatra were approximately 10-15 km 
inland, spread across an area near Medan that is approximately 130 kilometers 
(Brandt 1976: 50, Miksic 1979: 117).    
If researchers were to compare the Sumatran sites with that of Guar 
Kepah at a very superficial level, one might see many similarities; after all, 
Sumatran middens and the Guar Kepah middens contained Meretrix meretrix 
shells, Sumatraliths, and some burials with ―great‖ quantities of haematite 
(Miksic 1979: 118).  However this level of analysis is too simplistic; Meretrix 
meretrix shells were commonly harvested throughout the region and the 
presence of haematite alone is not really indicative of anything unless there are 
greater specific details that allow for such comparisons.  For example, if burial 
orientations (eg: one direction for males, one direction for females) and/or 
grave goods were similar in nature (eg: idol figures) these might present a 
stronger case for some sort of greater correlation.  The most compelling 
common point for comparison, then, is the presence of the Sumatralith at these 
middens; this artifact type apparently comprised approximately 90% of the 
principal tool type in the Sumatran middens (Van Heekeren 1972: 85).  There 
have so far been no actual numbers given for Sumatraliths at Guar Kepah, and 
a further study would be required for better comparative purposes.   
Van Heekeren (1972: 85-92), who outlined the details of finds from 
various shell midden finds in Sumatra, remarked on the use of Sumatraliths.  
Meretrix meretrix only needed to be boiled in order to ―yawn‖ so that the flesh 
could be eaten; however other shells (Melongena pugilina, Ellobrium auris 
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and Potamides telescopium) from Van Stein Callenfels‘ 1925-1926 excavation 
of a midden on the Saentis Tobacco Estate had to be smashed to remove the 
flesh.   
At Guar Kepah, Melongena pugilina, Arca granosa and Meretrix meretrix 
were present (Van Stein Callenfels (1936); thus, if one were to follow through 
Van Heekeren‘s theory, the core tools at Guar Kepah could be used for 
smashing shells.  However, it is difficult to ascertain the veracity of this claim, 
as Van Stein Callenfels‘ (1936: 31) report only mentions that there were ―very 
few‖ numbers of shells other than that of Meretrix meretrix.  In order to test 
this theory, one would have to have data regarding the concentrations of these 
shells in relation to the concentrations of the lithic tools, assuming that the 
midden was the primary processing site.  This data simply does not exist for 
the Guar Kepah site. 
Van der Meer Mohr (Van Heekeren 1972: 87), who looked at the 
shells for the Van Heekeren excavation in Sumatra, also found 
shells of Melo indica with a round hole pierced in the columellar part 
of the last coil.  These may have been used as goblets, or trumpets, or 
water scoops, or the whole may have been made to fit a wooden 
handle.  In any case they were utensils or ornaments, as indicated by 
the constant presence of a hole in the same place.  Other shells have 
been used as scrapers. 
 
There has been no indication by Van Stein Callenfels (1936) of shell tool use 
at Guar Kepah.  Also, it is said that stone tools at the Sumatran shell  midden 
sites ―were mostly of andesite, chipped on one side in an oval or elliptical 
shape, and used as anvils and scraping stones‖ (Ni Luh Putu Chandra Dewi & 
Retno Moerdianti 2009: 32).   The lithic artifacts that were examined at the 
HCC were of quartzite, so it is unclear what the ratio and/or percentage of 
andesite was for Guar Kepah.  A further study would be required. 
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There are several important differences to highlight between the Guar 
Kepah site and the middens in Sumatra.  The first difference was that pottery 
was never found in the Sumatran shell middens and thus was attributed to 
―moderately early dates‖ (Miksic 1979: 121).  The second involves 
Schürmann‘s excavation of the Bindjai Tamiang mound,56 perhaps the most 
complete excavation report of the Sumatran shell middens (Miksic 1979: 118).  
Schürmann‘s report indicated that many of the human long bones at the 
Tamiang site were split and Van Heekeren (1972: 88) interpreted this as an 
indication of cannibalistic practice, to extract the marrow.  In contrast, there 
was no evidence for split bones for the shell middens at Guar Kepah (Bulbeck 
2005).  The Tamiang mound also revealed greater evidence of hunting and/or 
fishing activity than that at Guar Kepah, as rhinoceros, elephant, deer, and 
bear skeletal materials were found (Miksic 1979: 118) and ―remains of crab, 
tortoise, and fish vertebrae 3 ½ cm in diameter‖ were also found (Van 
Heekeren 1972: 88).  The Guar Kepah site only presented one juvenile 
rhinoceros tooth.  Schürmann also reported wooden fragments which he 
interpreted as house posts (Miksic 1979: 119); the Guar Kepah site also had a 
wooden artifact (A0978r) but it is unclear what its function is.  These 
differences highlight the behavioral flexibility that shell midden users led 
despite the commonality of the Sumatralith artifacts. 
Ethnographic Analogy and Ethnoarchaeology 
As mentioned in the previous chapter, ethnographic analogies and 
ethnoarchaeology have been used to interpret group mobility at Hoabinhian 
sites.  Surin Pookajorn (1988), for example, attempted to draw on 
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 The site is situated 100m south of the Tamiang river and 15km in a straight line from the 
coast (Van Heekeren 1972: 88). 
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ethnographic data from the Mlabri or Phii Tong Luang group to use as a case 
study for studying the Hoabinhian.  Pookajorn (1988: 188) stated that the Phii 
Tong Luang was the most ―undeveloped technological group‖ at the time; they 
did not make tools using complicated techniques, and most tools in use were 
easily made and used temporarily.  The Phii Tong Luang people used bamboo 
extensively for cooking (skewers or its shaft useable as a boiling container), to 
use as shelter material, and for carrying water; it also has a function during 
childbirth (to cut the placenta) and as a means of communication (bamboo 
flutes).   
Pookajorn (1988: 240) suggested that the reason Phii Tong Luang 
inhabitants avoided caves as shelters because of the strong odor and because 
were caves often occupied by dangerous animals such as snakes, bears, or 
tigers; they would only use caves for shelter if there was heavy continuous 
rainfall.  Animals were hunted by spears, 2-3 members herded animals into a 
cul-de-sac, and when animals were hunted by digging, the Mlabri used a 
spade; Pookajorn (1988: 241) suggested that the Hoabinhians used similar 
tools such as scraper and pointed tools.  There is also archaeological evidence 
from Spirit Cave and Sai-Yok to show that tree-dwelling animals were part of 
the hunting repertoire, and Pookajorn (1988: 241) suggested that flakes shaped 
like arrowheads from the Khao Talu, Ment, and Heap caves in the Ban Kao 
area might present the missing link for that hunting strategy.  Fishing 
strategies involved woven baskets from Broussonetia papyrifera for trapping 
and the use of both hands to ferret critters from rock cracks in streams near 
camp sites (Pookajorn 1988: 242). 
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Even though the ethnoarchaeological study of Phii Tong Luang has 
resulted in a lot of hunter forager mobility data, it is not without its problems; 
the selection of Phii Tong Luang on the basis of its ―undeveloped‖ technology 
alone seems rather arbitrary.  There is also the issue of secondary tribality for 
the Phii Tong Luang inhabitants (Benjamin 2002: 19), where groups 
abandoned previously agricultural subsistence habits for more hunter-forager 
lifestyles, like that of the Tasaday in the Philippines (see Headland 1992, 
Headland 2008).  The search for ―authenticity‖ is brought to light here as an 
issue, but it is considered to be a lesser issue as the ecological constraints and 
pressures for survival are the same.  The study of Phii Tong Luang is 
unfortunately not very informative for the usage of artifacts at the Guar Kepah 
shell middens or those found in Sumatra; other ethnographies need be brought 
into the picture to answer the lines of inquiry regarding thermal alteration. 
For the Guar Kepah site, the closest comparable ethnographic analogy 
that can be made comes from the Andaman Islands, where groups were 
ethnographically depicted as actively contributing to shell middens (Man 
1883, Mouat 1979 [1863], Radcliffe-Brown 1964).  This might be considered 
a bad comparison, as the Andaman islanders were said to have never made 
arrow-heads, axes, adzes, or chisels of stone even when iron was scarce; the 
stone artifacts found in the Andaman island shell middens were said to be 
mere quartz flakes (which generally were used for scarification, shaving, and 
sharpening spokeshaves made out of bone or tattooing) or broken pieces of 
cooking stones which were thrown away when they were no longer of use 
(Radcliffe-Brown 1964: 448, Man 1883: 379-381).   
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Radcliffe-Brown (1964: 412-415) pointed out the most obvious habitat 
difference between the Andaman islanders and the Semang.
57
  The Semang, 
being much more mobile than the Andaman islanders, often erected their 
shelters in trees, well above the surface of the ground to offer greater 
protection against large predators; the Andaman islanders had two different 
camp arrangements on the ground: a hunting hut and a communal shelter 
(Radcliffe-Brown 1964: 413-415).  The biggest reason for this difference 
(Radcliffe-Brown 1964: 415) is that the Andaman islanders did not have to 
fend off wild predators, and therefore did not need to expend extra energy in 
doing so.  Instead, the Andaman Islanders preferred a forest clearing in order 
to be sheltered from the wind.  They preferred camp zones immediately in the 
jungle on the shore of the sea or of a creek, preferably on a hill or ridge, to 
take advantage of fresh water resources, and to have greater visibility over 
their surroundings; they avoided putting camps under high trees in order to 
avoid falling branches during storms (Radcliffe-Brown 1964: 412).   
The shell middens in the Andaman Islands consisted of ―shells of 
mollusks, bones of animals, stones that have been used for cooking, fragments 
of pottery, and loam produced from decayed wood and other refuse‖ 
(Radcliffe-Brown 1964: 412).  Something to note is that there were no reports 
of human bones found in the middens of the Andaman Islands, unlike that of 
the Guar Kepah site.  This suggests that there was a different type of social 
behavior at play in both the Sumatran midden sites as well as that of Guar 
Kepah as the makeup of the Sumatran and Guar Kepah sites.  Another big 
difference is the Andaman Islanders‘ heavy reliance of shells; particularly 
                                                 
57
 The Semang are an Orang Asli group in Malaysia who Solheim II (1980) hypothesized as 
the direct inheritors of Hoabinhian practices.  See Benjamin (2002: 33-37) for a more detailed 
discussion regarding tribality in the Malay world and how the Hoabinhian fits in. 
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Cyrena shells, which at various times were used as knives, scrapers, and 
spoons (Radcliffe-Brown 1964: 446-7), and the adzes made from Pinna (for 
light work such as finishing off a bow or canoe) and another type of shell (for 
heavier work) which Radcliffe-Brown (1964: 448) failed to identify.  The 
Sumatran shell midden sites from Tamiang, mentioned previously, showed 
some shell use for utensils or ornaments, but as none was depicted for Guar 
Kepah, this might indicate the amount of behavioral flexibility present across 
Hoabinhian bearing sites
58
.   
However, there are interesting inferences that one might make based 
on ecology and the availability of quartz that might be useful for interpreting 
Guar Kepah as an adaptation site.  Like the site preference of the Andaman 
islanders, the Guar Kepah site was situated close to the coast and the Muda 
River.  One might easily infer that the Guar Kepah site could have been 
chosen for its location because of the advantages that the site presents: the 
availability of fresh water (there was a fresh water source in the vicinity of the 
Guar Kepah middens, as iterated in one of the supernatural stories in Chapter 
3) and of its elevated location top of a sand ridge (Van Stein Callenfels 1936) 
which provided a better vantage point.  Access to nearby available foraging 
resources should also be another indicator for a good site location, though it is 
difficult to reconstruct given that the palaeoenvironmental data is missing for 
Guar Kepah and the artifacts have yet to reveal much besides the shell 
collecting and the lone rhinoceros tooth.   
Another commonality that the Andaman islanders and the artifact 
assemblage for the Guar Kepah shell midden have in common is the use of 
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 This information is of course derived from a small sampling of sites and would require 
much further study. 
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quartz and making of quartz flakes.  Interestingly, two ways of thermal 
alteration for quartz stones
59
 are mentioned: through the process of flaking and 
through cooking stones.  Here, the ―modern‖ notion of gender division 
complicates matters as among the Andaman islanders, flaking is said to be 
usually performed by women (Man 1883: 379-381).  The Hoabinhian tool 
makers have thus far been regarded as ―genderless,‖ although Bowdler has 
correlated certain amorphous assemblages in Australia to be made by women 
as late as the colonial period (Sue O‘Connor pers. comm.).  Zarine Cooper, in 
her study of Chauldari shell midden on South Andaman Island and Hava Beel 
Cave on Baratang Island, has stated that the shell middens present ―the 
culmination of collective effort in which gender is inherently 
indistinguishable, having been obfuscated through variable archaeological 
visibility and a socio-religious system wherein such distinctions are not 
fostered‖ and therefore the artifacts should be seen as being ―imbued with 
gender symbolism‖ (cited in Bacus 2007: 52).  This gender symbolism may be 
plausible and possible for the shell middens in the Andaman Islands given the 
recent ethnographic use, but it is premature and inappropriate to expect or 
even imply that the Guar Kepah artifacts imbued similar gender symbolism.   
In order to make the flakes, the women in the Andaman islands used 
two pieces of white quartz; one piece
60
 is first heated and allowed to cool 
before it is then held firmly while the other piece is used like a hammer, 
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 There is actually a third application for heat treatment for lithics mentioned in the Andaman 
islander ethnographies that did not involve the use of quartz.  The Andaman islanders used a 
block of soft sandstone to make a new whetstone; if the sandstone block is too large, it ―is 
placed on a fire until it breaks; the piece best adapted for the purpose is then taken and shaped 
according to fancy, by the aid of one of the hard smooth stone hammers; after being used for a 
short time the edges are worn down, and it answers as a hone for several months‖ (Man 1883: 
379). 
60
 Man (1883: 379) reports that this heated stone is made from quartz while Radcliffe-Brown 
(1964: 445) reports that a ―flinty kind of stone‖ was the one used in this manner.  
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striking the core at right angles; this method easily detaches a number of 
flakes, though some knack is said to be needed to make the right types of 
flakes (Man 1883: 379-381).  In order to explain the large numbers of quartz 
pebbles that have been used as cores and thousands of flakes on the sites of 
old encampments in the Andaman Islands, Radcliffe-Brown (1964: 445) 
suggested that they might have been due to shaving and scarification, as 
approximately twenty suitable flakes with blade-like edges might be chosen 
from forty or more flakes in order to shave someone‘s head; for scarifications, 
users preferred flakes with fine points.  The quartz pebbles from the Guar 
Kepah assemblage certainly were numerous, but until a further study is 
conducted regarding the percentage of use of other lithic artifact types, it is 
premature to make inferences regarding the similarity or dissimilarity of use 
between these flakes.   
The second thermal alteration method ethnographically associated with 
the Andaman island shell middens for quartz is what Man (1883: 379) referred 
to as lâ, or cooking stones; they are ―common pebbles, about a couple of 
inches in diameter, which are heated, and then placed on all sides of the food 
which it is intended to cook.‖  Although the Guar Kepah midden top and side 
profiles by Van Stein Callenfels (1936) showed the presence of hearths, it is 
unclear what these hearths were used for (were these hearths ritual areas?  
Cooking sites?), and there is not enough contextual evidence for the thermally 
altered artifact (A0979b) found in the collection to interpret with any certainty.  




Setting Up the Archaeology Experiment 
The data from the Sumatran midden sites have also presented an 
interesting hypothesis for Sumatraliths that a further study of the Guar Kepah 
artifacts could help answer with an archaeology experiment.  In a recent 
museum exhibition catalogue on Sumatra, scholars claimed that the ―function 
of the Sumatralith was for digging, to break the shells of clams, to skin prey 
and cut meat, while flake tools were used in such activities as digging out the 
content of clams and cleaning tubers‖ (Ni Luh Putu Chandra Dewi & Retno 
Moerdianti 2009: 32).  An archaeology experiment could be conducted to test 
this functional hypothesis.  It would involve getting some shells that do not 
―yawn‖ when boiled (such as the various species mentioned by Van Heekeren 
in an earlier section) and testing the various efficacies of hammer stones, core 
tools, and the Sumatralith against activities such as digging up yams,
61
 
skinning prey, and cutting meat.  Given that Sumatraliths were also 
hypothesized as being used for lignic working, bamboo and hard woods could 
also be tested among the range of functions (eg: making or marking arrow 
shafts, making or sharpening bamboo knives and/or bamboo vessels for food 
containers, chopping down trees). 
Pre- and post-depositional analyses (in delayed time increments, eg: 3 
weeks, 3 months) could be conducted to see how weathering in a shell midden 
setting really affects usewear and residue analysis.  Physical strength and 
fitness, and experience with flaking and/or lithic making, as well as experience 
with outdoor activities like camping, fishing, and gardening will be a factor in 
this experiment.  Three to four ―tool users‖ should be used at most, and 
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 See Latinis (2000) for a discussion of arboreal based subsistence systems for island 
Southeast Asia and near Oceania. 
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recreating the Sumatraliths as well as other cores and/or hammerstones will 
require samples as close to the original as we can get.  Luckily, quartz veins 
are found in the surrounding area of the Guar Kepah site and it is still possible 
to get samples for experimentation today.  The experiment should be 
conducted double-blind, in such a manner that the researcher analyzing the 
results of the experiment does not know the artifact number or tool use, but 
knows the depositional context in the experimental shell midden.   
The ―tool users‖ would be given a consent form and brief but vague 
explanation before the beginning of the experiment, while an assistant would 
present the tasks to be performed to the tool maker, without the researcher in 
the same room (the artifacts will be numbered and the task numbers will be 
assigned randomly to them).  Once the task is finished, the assistant would 
hand the stone object to the researcher, who will carefully document it.  The 
―tool user‖ is then given a post-experimental survey that asks what they 
thought the experiment was about, and whether they would like to be 
contacted regarding the results of the experiment.  The assistant will then 
deposit several versions of the same functional tools for later retrieval from the 
experimental midden.  After say, a period of three weeks, the researcher 
returns to the experimental deposit and retrieves the object, and carefully 
documents visible changes, wearing, or weakening of residue and/or usewear.   
Summary 
The information in this chapter has given reseachers a basis in which to 
contextualize and situate the Guar Kepah site.  This chapter has shown where 
data is still lacking for the Guar Kepah site, and how further studies which do 
not require a strict contextual analysis of the artifacts might be conducted.  
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Palaeoenvironmental data, site type comparisons, as well as an ethnographic 
comparison have been made in order to create a base upon which to build a 
grounded archaeological experiment.  It is hoped by conducting an experiment 
that is well informed by ethnographic analogy that researchers may measure 
Sumatralith use more realistically and objectively against that of other tools 
found within the shell midden assemblages.  The author was unable to conduct 









―Indigenousness is an assertion by people directed against the power of 




This thesis presents the results of a very preliminary study of a group 
of artifacts from Guar Kepah, a shell midden site in present day Penang that 
was excavated in 1934 by H. D. Collings and M. W. F. Tweedie (Van Stein 
Callenfels 1936).  The artifacts from the study consisted mainly of stone 
objects, some of which were utilized as stone tools; and pottery, some of 
which were cord-marked earthenware.  The presence of earthenware at lower 
depths in the shell midden continues to suggest that the site is a relatively 
―late‖ site; however, it is unlikely that alternative dating methods can be 
applied with certainty to produce an absolute date range with the loss of 
accurate contextual information.  Out of an estimated total count of about 200 
lithic artifacts
62
 belonging to the Hoabinhian category, 30 (15%) were 
examined; 61 (81.3%) potsherds were examined out of a total count of 77
63
.  
More than 95% of the artifacts that were examined in the study were not 
published in Van Stein Callenfels (1936) report of the Guar Kepah midden 
excavations, and as no final report was ever published for the site, this thesis 
presents a useful addendum for researchers seeking to learn more about the 
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 There was no total count as the HCC staff policy at the time only allowed for a certain 
number of artifacts to be presented to the researcher at a time.  This was, in part, for security 
reasons as they could only allow the author access to the artifacts that had been ―bagged and 
tagged‖ to the computerized cataloguing system to prevent possible loss due to theft (the 
cataloguing was ongoing). It was also difficult to ascertain how many total lithic artifacts 
belonged to the ―Hoabinhian‖ category from the archaeological log books.  This estimated 
number is based on two large boxes‘ worth of lithic artifacts during a visit to the storage room 
where the artifacts were located.  
63
 This total count is based on the archaeological log books which indicated that only one 
remaining unexamined ascension group contained 16 pottery sherds. 
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strengths and weaknesses of the artifacts held at the Heritage Conservation 
Centre (HCC).   
The author initially predicted that there would be an emphasis on core-
tools, that more than half of the artifacts examined could be matched to a 
location profile, that artifacts were predicted to have a dorsal percentage of 
more than 50%, and that the majority of the artifacts with visible worked 
edges would be sorted under primary dorsal cortex location.  The results of the 
study indicate that most of the initial perdictions were correct, except for the 
ability to match artifacts to location profiles (as only a third of the lithic 
artifacts could be matched).  Although experimental archaeology does not 
need strict provenance in which to study replicative usewear damage, better 
provenance would mean more accurate information in which to attempt 
replicative experiments, and therefore this would mean a further restriction of 
possible replication sources to those with location profiles.  It is unclear what 
the reliability of those replicative studies would be unless a larger scale study 
of the Guar Kepah artifacts at the HCC is undertaken.  
The research in this thesis suggests that the Hoabinhian term continues 
to be used a comparative term of convenience, but that its lack of temporal and 
geographical boundedness has created problems and impeded rather than 
spurred research.  Rather than seeing the Hoabinhian formal lithic category as 
a marker of temporal epochs, then, the presence of the Sumatralith should be 
seen as an indicator for behavioral flexibility
64
 across ecological locations 
(Szabó et al. 2007: 718), along with shell and wooden applications.  For 
example, the Sumatran middens have shown greater behavioral flexibility 
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 I take behavioral flexibility to mean a large range of human behavior. 
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compared to the Guar Kepah middens, with the addition of shell tools to their 
assemblage.  However, whether this is an indication of actual flexibility or the 
lack of reporting of such artifacts on the part of the Guar Kepah excavators 
will never be known.  Research in chapters 2 and 3 have also shown how 
research regarding the Hoabinhian has been drawn into discourses regarding 
national historical imaginings (some clinging to references for the Hoabinhian 
archaeological ―culture‖ as if it meant Culture (Pookajorn 1988: 70), along 
discourses regarding indigenousness (Malaysia‘s Bumiputra policy of 
affirmative action) and regarding regional unity (Zuraina Majid and her 
students‘ preference for ―epi-paleolithic‖ to counter theories regarding 
sweeping migrations from the North (Bulbeck 2003)). As mentioned in the 
first chapter, indigenous links to the Hoabinhian could be used as a device to 
gain political recognition and capital in the light of modern state actions 
(Benjamin 2002: 21), and may have political and social ramifications in terms 
of social capital for the present
65
.   
Ben Marwick‘s (2007) feature-type analysis presented a complication 
as overhang removal and interior platform angles may not always be seen due 
to the extreme weathering of the artifacts, but dorsal cortex percentage has 
been a useful indicator for the amount of working on an artifact. The use of 
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 In March, 2010, Malaysia asked for the return of Guar Kepah human skeletal remains from 
the National Museum of Antiquities in Leiden, the Netherlands (Bhatt 2010).  This request 
was led by Dr. Moktar Saidin, the director of the Centre for Global Archaeological Research 
(CGAR) at the Universiti Sains Malaysia (USM), and supported by Malaysia‘s Heritage 
Commissioner, Prof. Datuk Zuraina Majid.  Although there has not been a formal request for 
the Guar Kepah artifacts found at the Heritage Conservation Centre in Singapore, there may 
be future formal requests for a ―return‖ of said artifacts, as there are already plans for ―a 
public gallery‖ to be built at the site and plans for the site to be designated as a research and 
tourism site (Bhatt 2010).  Saidin, who re-excavated the Guar Kepah site in late 2009 (Bhatt 
2010), used a shell sample to obtain an initial radiocarbon date of 5,700 +/- 50 B.P.  (Mohd 
Nazrif Bin Mohd Nor 2010).  Although a site report has not been published, it was reported in 
the local media that Saidin‘s excavation also revealed unearthed pottery, ornaments, and 
human bones and teeth (Bhatt 2010). 
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Nishimura‘s four-class dorsal cortex location was useful as a measurement for 
Sumatraliths, but it remains to be seen whether this translates well to the oval 
biface (which are found within Hoabinhian assemblages in the Eastern part of 
Malaysia as well as some parts of Southern Thailand) and other kinds of core 
tools found commonly found in a Hoabinhian assemblage.  Despite the 
lengthy undertaking, feature-type analyses should continue to be conducted as 
they present vital theoretical advancements and questions for the study of 
lithics and the role lithics play, as a measure of behavioral flexibility.  As 
chapter 4 has shown, ―expedient‖ artifacts may be regarded as a good 
indicator of site provisioning.  Based on ethnoarchaeological research, 
―expedient‖ artifacts also indicate longer periods of stay at the site. 
It is hoped that the proposed archaeological experiment can answer 
questions regarding the efficacy of the tool in a realistic manner if they are 
grounded in ethnographic reality.  For example, one
66
 of the artifacts in the 
Guar Kepah assemblage suggested thermal alteration or heat treatment had 
been employed to shape it and ethnographic analogy from the Andaman 
Islands (Radcliffe-Brown 1964, Man 1883) was used in order to supplement 
information that could not be derived from archaeological analysis alone.  The 
Andaman Islanders deliberately used thermal alteration as preparation 
methods for flaking and for cooking functions, and it could be among the 
functions that the archaeology experiment could test.  
The research from chapter 5 suggests that there are gaps in the 
knowledge of the palaeo-environmental data of the region, and that more up to 
date and accurate coastal core data for the Straits of Malacca are needed for 
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 The random sample only revealed one artifact that indicated thermal alteration but Van 




the late Pleistocene to the mid-Holocene.  There is a significant skew in the 
present data for higher elevation sites
67
 and the lack of accurate 
palaeoenvironmental information for coastal sites along the Straits of Malacca.  
The thesis has used both ethnographic analogy and ethnoarchaeological 
research to measure the appropriateness of such correlating ethnographic 
knowledge and data with artifact data across time and space.  Although 
parallels could be made on the basis of ecological and functional use (such as 
using cooking rocks for food preparation) cultural specificity was required to 
avoid overstating similarities and/or possible uses as positive correlations 
(such as burial rituals or gendered imbued tasks and objects).  The study of 
Guar Kepah artifacts was required in order to propose an archaeological 
experiment regarding lithic functionality that was grounded in (but not limited 
to) the current knowledge of ethnographic reality within the context of a shell 
midden site.  Unfortunately, due to the research time constraints, the author 
was not able to conduct the experiment herself. 
The thesis presents several possibilities for future research.  
Researchers cannot necessarily assume that the Guar Kepah middens were 
primary refuse areas, or that they represented ―everyday garbage‖ (or 
conversely, ―specialized burial ritual areas‖); these interpretations needs to be 
verified independently with excavations from possible living sites nearby for a 
more holistic understanding of the area.  The Guar Kepah site showed very 
little evidence for other kinds of foraging and hunting activities as compared 
to the shell middens in Sumatra (which also bore Sumatraliths) and those in 
the Andaman Islands, and may indicate the use of other refuse areas within the 
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 This can also be attributed to the site selection process that tries to minimize anthropogenic 
contamination of the data core set.  
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vicinity of the sites
68
.  In order to test this theory, archaeological surveys and 
test pit excavations could be conducted within the area along possible 
settlement or camping areas based on the old beach ridge. 
Given that the Guar Kepah area largely still consists of farmland (with 
a few modern developments such as houses, a paved road, and irrigation 
ditches), the possibility of encountering a living activity site in the area is still 
quite possible.  However, some contextual data may be lost due to the modern 
plow zone activity and the fact that Muda River has changed its course since it 
was originally utilized.  Future excavation test pit excavation possibilities 
would require permission, compensation, and a survey team that would be 
able to cover a 500m radius of the various reported shell midden sites in the 
area (see Appendix B figure 1).  
Another identification for future research based on the Van Stein 
Callenfels (1936) report would be to painstakingly reconstruct the stratigraphy 
of the Guar Kepah excavations by context, additional artifact number by 
additional artifact number, to deduce which artifacts were actually in which 
artificial layer (which would be say, every 10cm), and how they close they 
were to one another; this undertaking, while useful, may be limited in 
application as the study showed that approximately a third of lithic and pottery 
artifacts had additional artifact numbers that the author interpreted to 
correspond to top and side profile numbers
69
.  Instead, a further analysis of 
Guar Kepah artifacts should try to enumerate the number of Sumatraliths 
found, the percentage of Sumatraliths found as compared to other lithic tool 
types, the percentage of cores to flakes, the breakdown of various lithic stone 
                                                 
68However, this could be due to a bias in excavators‘ collection of material culture. 
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 The goal at the HCC was primarly oriented towards museum displays rather than to cater to 
the whims of curious researchers.  The author was restricted by the available time restraints. 
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usage types (as the Van Stein Callenfels (1936) report only mentions type).  
This would create a database that would have greater comparative value 
against not only Sumatran shell middens which have Hoabinhian tool types 
but future excavated materials. 
What are the implications of this research for the study of Southeast 
Asia?  The Guar Kepah site raises some very interesting questions regarding 
the prehistory of Southeast Asia.  Bulbeck (2005) concluded from his study of 
the Guar Kepah skeletons stored at Leiden that the Guar Kepah individuals 
would have been 5-10 cm taller than early 20th century Orang Asli.  Although 
an ancestral-descendant relationship has been theorized between the Semang 
and the individuals who utilized Hoabinhian tools (Solheim II 1980), this has 
yet to be proven without a reasonable doubt.  When seen in a comparative 
light, the Sumatran sites did not bear pottery, and thus were attributed to an 
earlier date.  While more research regarding Hoabinhian-tool bearing shell 
middens is necessary, this data seems support the idea that the introduction of 
pottery does not necessarily mean a change in population or necessarily a 
change in lifestyle (Bonatz 2009).    While questions regarding alternative 
technologies (such as wood, bone, and shell working) still persist, now it is not 
so much due to a perception of equal parity in terms of behavioral adaptation 
as it is an indicator of behavioral flexibility under a certain set of ecological 
conditions.  This interest in alternative technologies has now extended beyond 
the reach of humans and into the realm of hominids (Westergaard & Suomi 
1995, Szabó et al. 2007), due to the discovery of Homo floresiensis, more 
popularly known as the hobbit people of Flores.     
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Miksic (1995: 47) once wrote that Southeast Asian archaeology was 
only acknowledged as separate from Indian, Chinese, or Far Eastern studies 
after 1970; this was when claims based on temporal precedence were found, 
and while there is now consensus that ―agricultural and metallurgical 
developments were contemporaneous with similar developments nearby,‖ it 
was those early claims that legitimized the field.  Pioneering works should not 
be totally dismissed just because they were conducted in an earlier time; their 
data may still contribute useful questions for further research.  After all, it was 
these pioneering works that brought forth a flurry of necessary research into 
the area.  However, researchers who are interested in prehistory need to be 
careful and should not overstate and overextend research data.  Although 
researchers may occasionally need to dip into current ethnographical work in 
order to answer the possible questions regarding the usage and choice of 
certain sites, the questions that researchers begin with must be specific enough 
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Appendix A: Data from Nong Thale Song Hong 
Table 1: Time Periods According to Palaeoenvironmental Data  
(Source: White et al. (2004)) 
Terminology Dates Description 
















 surge of the 
southwest monsoon, 
dramatic transition to 
wetter conditions 
―late Pleistocene‖  Generally presents 
evidence from the last 
interstadial (warmer 
period during 
glaciation) through the 
terminal Pleistocene 
Holocene  The latest interglacial 
period since the last 
―ice age‖ 
Early Holocene 9,500-7,000 BP uncal. 2
nd
 surge in Southwest 
monsoon strength 
Middle Holocene 7,000-3,500 BP uncal.  
Late Holocene < 3,500 BP uncal.  
  
Table 2: NTSH Core Data (from White et al. 2004, p. 113) – results 
obtained through Organic Sediment / Accelerator Mass Spectrometry 





















2TS1 84-90 6,330±50 7,420-7,090 -26.0 
Beta-
106537 






















Table 3: NTSH Pollen and Phytolith Data (derived from White et al. 
2004) 
Depth Estimated Age Description 
206.5cm ca. 17,500 BP uncal. 
(late glacial stage 
sample; the only sample 
from this period with 
enough pollen to permit 
analysis) 
Open forest(?) with 
standing water to permit 
high presence of aquatic 
plants.   
Below 110cm 7900-6330± 50 BP 
uncal. 
(early Holocene) 
Swamp forest; high or 
rising lake levels; peaks 
in charcoal ca. 10,000 BP 
uncal. and ca. 8600 BP 
uncal. 
 7600-3300 bp uncal. Rise in dry forest despite 
the early Holocene 
monsoon maximum; 
supported by 
disappearance of a palm 
species in 4000BP uncal. 
that thrives in wet 
conditions 
 4400 BP uncal.  






 4000 uncal.  
(ca. 2600 BC cal.) 
―dramatic and sustained 
rise in microscopic 
charcoal particle 
concentrations, indicating 
a rise in burning in the 
catchment‖ (p. 115) 
15cm and above 1500 bp uncal. and later Increase in possible 
swamp forest elements; 
―useful‖ plants (Areca, 
Palaquium, Piper, etc.) 
appear; decrease in 
charcoal particle 
indicating change in fire 
activity; interpreted by 
White et al. as less 
intense/more frequent 







Appendix B - Guar Kepah and Its Vicinity 
 
Figure 1: The position of other shell middens in the vicinity of Guar Kepah as described by Earl (1863) and Stein Callenfels 






Figure 2: The Guar Kepah shell middens, showing the discrepancy between Hakimi’s coordinates in 1994 (Mohamed et al. 






Figure 3: The Guar Kepah shell middens in relation to shell middens described in E. Edwards McKinnon (1991).  Image 





Figure 4: Density of Meretrix meretrix at what was formerly known as shell 
midden C. (Taken by author in December 2007) 
 
 







Figure 6: The author holding up a quartzite rock taken from shell midden C.  
Large veins of quartzite can still be found for future experiments. 
Figure 7: The South bank of a canal alongside Jalan Guar Kepah showing 
Meretrix meretrix.  According to Hakimi 1994 (Mohamed et al. 2006) this area 
should represent shell midden B.  The Meretrix meretrix layers extend into the 





Figure 8: Showing elevation difference of the bank filled with Meretrix 
meretrix from Figure 7 to the left, and Jalan Guar Kepah to the right.  The 
camera is facing west.  
 
 
Figure 9: Dump site for excess Meretrix meretrix layer after it was used 







Figure 10: Palaeoenvironmental map of Penang and Perak (from Mohamed et 
al. (2006: 192)).  It indicates the shoreline approximately 5,000 years B. P. (the 
darker ―ridged‖ line) and the current shoreline (indicated as the lighter line to the 
left of the darker line).  There are also faint lines that indicate sea levels 7,000 
years BP (5 meters below the current sea level) and 9,000  years B.P. (30 meters 
below the current sea level).  This map was derived from Tjia‘s research in 1991, 






Appendix C – Pictures of fieldwork at the HCC 
 
 





Figure 2: High powered electron microscope with camera attachment that I 











Figure 4: Artifact trays, with labeled artifacts. 






Figure 5: The inside of an Archaeology Log book.  This page features A0649 
(a-g) which depict Sumatraliths (made of quartzite cherts, quartz, and igneous 









Appendix D – Fieldwork Data Summary 
Table 1: Artifacts from Tray 1 
Ascension 
# 








Neolithic axe from Perak, Malaysia (Sungei 
Plus, Kuala Kangsar.) 





1 stone, reddish, palm size 
Hoabinhian biface from Gua Cha (Sieveking).  
Dorsal cortex = 0%.   
Y N 11 7.4 2.7 
A1006  Guak Kepah kitchen midden excavation.  59 
earthenware (24 rim, 30 body, 4 base, 1 
unidentifiable.-of these, 1 body sherd is cord 
marked, and 1 rim sherd is decorated), 1 
stoneware base. Total = 60 various potsherds 
of earthenware and stoneware. 
 
Additionally the artifact bag from this 
ascension number includes: 1 tooth (rhino 
according to Stein Callenfels (1936)), 1 bead, 
and 1 arrowhead (obsidian?).  The arrowhead 
is not mentioned in the site reports and may 
constitute cross-contamination. 
Y N - - - 
A1007  25 artifacts; 24 earthenware (4 rims, 16 body, 
and 2 unidentified) sherds and 1 glazed (body) 
stoneware sherd. Guak Kepah excavation.  Of 





the earthenware, one is visibly identifiable as a 
potlid. Note: edges are water-worn.  20/25 
artifacts have additional artifact numbers, 2 
are too faded or behind the ascension number 
to list here.  Additional numbers from artifacts 
in this ascension are: All additional artifact 
numbers except for one corresponded to 
markers in shell midden C. 
A0871  ―Earthenware, mixed.‖  Guak Kepah 
excavation. 
16 earthenware (1 pot lid, 1 rim, 13 body, 1 
unidentifiable with unique decoration (as 
mentioned in Stein Callenfels‘ publication).  
Of these artifacts 4 body sherds are cord-
marked. Note: edges water-worn.  14/16 
artifacts had additional artifact numbers 
ascribed; 1 was too faded to tell, 1 was 
problematic.  
Y N - - - 
A0857 
(35.166) 
a-b Twp ―Basconian implements from Soekaradja, 
Upper Langkat of unknown period. E. 
Sumatra.‖ 
 
AIM. J. Ta‘T.  Van der Hoop.  Kininklijk.  
Bataviaasch Genoot-Schap.  Van Kunsten en 
Wetenschappan.  Batavia. 





A0987  Earthenware lid with decorative motif 
(published in Stein Callenfels 1936). Guak 
Kepah excavation. 











Unidentified artifact that is slab like; 
earthenware/red clay composition. Guak 
Kepah excavation.  The number 345 
corresponds to an artifact in the SW area of 
Shell Midden B and refers to ―red paint and 
body ornaments.‖  
Y N 9.7 7.5 2.4 
A0857 
(35.166) 
b Indonesia. Stone. (Basconian) Y N    
A1001  Various potsherds from the Guak Kepah 
excavation.  1 stoneware (body) sherd, 19 
earthenware (1 rim, 12 body, 5 base, 1 
unidentifiable.) – Of the earthenware, 1 body 
sherd is cord marked.  Total = 20 sherds.  
Note: edges very water-worn, at times difficult 
to identify. 19/20 sherds have additional 
artifact locations, 4 are problematic. Most of 
the artifacts were found in shell midden A. 
Y N - - - 
 












a-p ―16 various hammerstones.  Kitchen midden 
excavation at Guak Kepah. P. Wellesley.‖   







 Big chunks of clay / red ochre? L = clay, m = 
clay, r = fossilized wood. Guak Kepah 
excavation. 


















a-n ―14 various hammerstones.  Kitchen midden 
excavation.  Guak Kepah.‖ Handwritten 
Notation: Found – Hammerstones.  Personal 
note: Many of the artifacts are very water-worn 
(edge-ground).  
















a-k ―Red earth lumps? Kitchen Midden excavation at 
Guak Kepah.‖ 
Y (a-c) N    
 
 
Table 5: Artifacts from Trays 5 & 6 
Ascension 
# 

















Stone tool artifacts from Sieveking‘s excavation 
of Gua Cha.  Originally requested this ascension 
number in order to get earthenware sherd with 
incised lines (to compare with Guak Kepah), but 
received stone tools instead. 
 
―unfinished‖ Neolithic stone tools from Gua 
Cha.  Sherd-incised on the outer surface.  
Notation: ―in the drawer excavated Hoxbidian(? 
I‘m guessing this is Hoabinhian) bifaces tools 
from the rock shelter Gua Cha on west bank of 
the Menpgin(?) In Kelantan). 
Y v, w    
A0282 Grp b:  
c, d,q,r 
Artifacts from Sieveking‘s excavation of Gua 
Cha  
Y N    
A0282 Grp c: 
A,b,c,e,k, 
L,m 
Artifacts from Sieveking‘s excavation of Gua 
Cha  
Y N    
A0282 Grp d: 
M,n,o,q,r,t, 
u,v,w,z 
Artifacts from Sieveking‘s excavation of Gua 
Cha  






Appendix E –Detailed Description of Guar Kepah artifacts. 
 
Contextual Information regarding Shell Middens 
 
Shell Midden/Heap A 
The deepest artifact deposit layer was found approximately 90cm below surface level (from excavation point B).  The side profile 
displayed artifacts across a 1075cm wide area.  This area did not include the sloping points of the shell midden area, suggesting that 
the midden was possibly wider than the side profile presented. 
 
Shell Midden/Heap B 
The deepest artifact deposit layer was found approximately 175cm below surface level (from excavation point E).  From excavation D 
to E, the midden is approximately 1250cm wide.  
 
Shell Midden/Heap C 
The deepest artifact deposit layer was found approximately 127.5cm below surface level (from approximate top outline of midden).  






















 ―16 various hammerstones.  Kitchen midden excavation at 
Guak Kepah. P. Wellesley.‖ 







Quartzite hammerstone core.  Water-worn, edge-rounded.  
Cracks indicate subconconchoidal impact; this indicates 
use as hammer stone. Dorsal cortex = 100% due to lack of 
flake scars.  Due to the faded ink I do not consider the 
extra artifact number to be an accurate number. 





Quartzite core.  Water worn, visible signs of hammerstone 
use.  Dorsal cortex= 47%. Dorsal cortex location = 
crescent.  Dorsal surface seems to have discoloration 
across a significant surface area that may indicate thermal 
alteration 





Quartzite core. Water worn, edge rounded, but still able to 
see impacts on both the left and right edges of the dorsal 
surface; and on the right side of the ventral surface.  
Dorsal cortex >50%.  Dorsal cortex location = crescent. 





Quartzite core.  Water worn, edge-grounded.  No sign of 
obvious use as hammer stone on dorsal side, but one chip 
is visible on the ventral side, indicating that force was 
used. Dorsal cortex =100% 





Water-worn edge grounded quartzite core.  No indication 
of impact to indicate use as a hammer stone.  Dirt 
fragments still clinging on to it.  Dorsal cortex = 100% 









Water-worn edge grounded quartzite core.  Scrape 
abrasions left to right across the dorsal side, and some 
impact marks on the right side of the dorsal side, with no 
evidence of use at all on the ventral side.  Dorsal cortex 
>50%.  Note: There seems to be a discrepancy from the 
artifact bag label and the artifact tag itself.  I followed the 
sequence of the artifact bag label. 





Extremely water-worn edge ground quartzite tool.  Flat 
enough to be considered bifacial; the artifact is edge 
ground all over except 1 cm around the middle.  Dorsal 
cortex <50%.  Dorsal cortex location = other.  According 
to the report, artifact is from shell heap A (15cm north, 
697.5cm east of bottom left excavation point D), 
approximately 10cm below surface level.  
Y Y 6 6.5 3.9 
H 1934.9
h
 Water worn edge grounded bifacial core.  Visible 
discoloration approximately 45% on the right side of the 
dorsal side, does not appear to be heat treated.  On the 
ventral side no visible impact marks.   No indication of use 
as hammer stone.  Dorsal cortex = 100% 
Y N 10.2 6 5.5 
I 1934.9
i
 Water worn edge ground quartzite hammer stone core.  
Dorsal cortex = 100%.  Two large impact marks appear on 
the ventral side (according to photograph, on the right 
side); ventral cortex = 75%.  





Water worn edge-ground quartzite hammer stone core.  At 
least 2 impact marks visible on the left side of the dorsal 
side.  Dorsal cortex =85%. Dorsal cortex location = 
primary.  Ventral side has striations consistent with water 
damage, and has no visible impact marks.  130 





corresponds to a mark in shell midden A (215cm north, 
380cm east of bottom left excavation point D) and was 
found approximately 22cm below surface level. 
K 1934.9
k
 Water worn edge-ground quartzite hammer stone core.  
Photos show impact areas, while the sketches show dorsal 
and ventral views.  Dorsal cortex <50%.  Dorsal cortex 
location = primary.  Residues noted on both the dorsal and 
ventral side.  Ventral cortex < 50%. 
Y Y 6.7 5.19 4.3 
L 1934.9
L
 Water-worn quartzite hammerstone core.  No indication of 
any flake scars.  Evidence of abrasions but that could be 
due to post-depositional processes.  Dorsal cortex = 100%. 
Y N 8.7 5.7 4.1 
M 1934.9
m
A Water-worn quartzite hammerstone core.  Can visibly see 
hard percussion flake scar impacts on both the ventral and 
dorsal face (see sketch).  Some sort of residue seen on 
ventral side of artifact (top right area, in sketch); striking 
force suggests unidirectional striking force based on a 
single side grip. Dorsal cortex = >50%.  Dorsal cortex 
location = distal.  Ventral cortex = 15%. 





Water-worn quartzite spheroid hammer stone core.  
Evidence of percussion damage on the bottom left side of 
dorsal view.  Also evidence of what appears to be a 
reddish clay on the bottom left side, and charcoal on the 
right.  Dorsal cortex = 87%.  Dorsal cortex location = 
primary.  No evidence of working on ventral side.  80 
corresponds to a marker in Shell Heap A (25cm north, 
620cm east of bottom left marker D).  No indication on 
side stratigraphy of where it is below surface level, but 
there is a large cluster around 116 which may have 





prevented surveyors from indicating it on the side profile; 




 Water-worn quartzite hammer stone core.  Evidence of 
percussion on both dorsal and ventral surfaces, as well as 
abrasions on both sides.  Dorsal cortex = 60%.  Dorsal 
cortex location = primary.  Ventral cortex = 32%. 
Y N 11.1 7.1 6.2 
P 1934.9
p
 Quartzite hammer stone core which is edge ground and 
water-worn.  Dorsal cortex = 95%.  Dorsal cortex location 
= primary.  Ventral cortex is 60%.  Evidence of residue 
interpreted as clay, charcoal.   
Y Y 5.1 6.2 4.9 
Table 2: Dorsal Cortex % from A0979 
Dorsal Cortex Number of Artifacts % (out of 16) 
100% 6 37.5% 
>50% 7 43.8% 
<50% 3 18.8% 
0% 0 0% 
Table 3: Dorsal Cortex Location Type from A0979 
Dorsal Cortex Location Type Number of Artifacts % (out of 10) 
Primary 6 60% 
Crescent 2 20% 
Distal 1 10% 
Tertiary 0 0% 
Other 1 10% 
Dorsal cortex = amount of ―weathered‖ surface remaining on the dorsal side of the artifact.  A dot grid is used and counted in the case 









Artifact # Description Photo Sketch Length Width Thickness 
A0952 
(34.43) 
 ―14 various hammerstones.  Kitchen midden 
excavation.  Guak Kepah.‖ Handwritten 
Notation: Found – Hammerstones.  Personal 
note: Many of the artifacts are very water-worn 
(edge-ground). 
 N    
A 34.43m, 
A0952a 
Water worn quartzite hammerstone (core).  
Impact marks can be seen but not significant 
enough to cause significant flake scars.  Dorsal 
surface = 100%. 








Water worn edge-ground spheroid quartzite core.  
Abrasion impact scars can be seen on dorsal 
surface but they are not very heavy handed in 
comparison to other artifacts; dorsal cortex = 
35%.  Dorsal cortex location = primary.  No 
impact marks seen on ventral side.  Reddish 
orange substance can be seen lightly powdering 
dorsal surface and ventral surface (haematite / 
orange clay?).  The number 331 corresponds to a 
marker in shell heap B (635cm north, 108cm east 
of the bottom left excavation marker B), 
approximately 132.5cm below surface level. 





Water worn edge ground quartzite hammer stone 
core.  Rust colored stain present on dorsal cortex, 
as well as an orange clay-like residue.  On the 





ventral surface can see remnants of roots.  The 
ventral side also contains natural stone striations.  
The number 319 corresponds to a stone tool 
located in middle of the shell midden B (725cm 
north, 635cm east of bottom left excavation point 
B), approximately 27.5cm below surface level.  
Dorsal cortex = 55%.  Dorsal cortex location = 








Water worn edge ground quartzite flake artifact.   
Extreme flaking on the ventral side, with some 
minor abrasions marks on the dorsal cortex.  
Dorsal cortex = 95%, ventral cortex = 0%.  
Dorsal cortex location = other.  Was unable to 
find this number on the excavation report but the 
high number should be from shell midden B. 







Water worn edge ground quartzite core.  No 
visible signs of impact damage or flake scarring 
on both the dorsal or ventral side.  Dorsal cortex 
= 100%. 








Water-worn edge-ground quartzite hammer stone 
core.  Impact marks faintly visible on the dorsal 
and ventral side but extremely faded.  Dark red 
discoloration perhaps due to haematite.  Dorsal 
cortex= 80%.  Dorsal cortex location = primary.    
Ventral cortex = 25%. The number 270 
corresponds to a marker in Shell Midden B (486 
cm north, 825 cm east of the bottom left 
excavation marker B); approximately 72.5cm 










Unifacially worked quartzite flake.  Dorsal 
cortex = 45%.  Dorsal cortex location = distal.  
Ventral cortex = 85% and is almost flat.  Edges 
have clear signs of abrasions.  Flaking seen 
mostly on dorsal cortex.  According to the report 
the 266 number corresponds to a marker (585cm 
north, 805cm east of bottom left excavation 
marker B); approximately 61.25cm below 
surface level.  
Y Y 5.2 5.3 2.8 
H 34.43
f 
Quartzite hammer stone core tool that is water 
worn and edge-ground.  Impact depressions are 
very deep.  Dorsal cortex = 85%, ventral cortex = 
70%.  Dorsal cortex location = other.  Mostly 
worked on the sides but not really considered 
bifacial.  No evidence of residues. 





Quartzite hammer stone core.  Visible impact 
discoloration on bottom right hand side of dorsal 
side.  Dorsal cortex = 70%.  Dorsal cortex 
location = primary.  No signs of impact on 
ventral cortex. 
Y N 9.1 6.7 6.4 
J 34.43
h
 Quartzite water worn edge ground hammer stone 
core.  Visible impact marks on the dorsal surface 
and ventral surface.  Traces of orange clay can be 
seen, and some light abrasions on the dorsal side 
but they appear light.  Dorsal cortex = 75%.  
Dorsal cortex location = primary. 
Y N 7.4 5.9 5.4 





hammerstone core.  One large impact area on the 
top right dorsal area.  Dorsal cortex = 85%.  
Dorsal cortex location = primary.  Ventral side 
has abrasion marks but no visible impact marks.  
L  Quartzite water worn edge ground hammerstone 
core.  No visible working on the dorsal or ventral 
sides although some abrasion marks are seen.  
Traces of reddish orange substance pepper both 
dorsal and ventral sides.  Dorsal cortex = 100%. 





Quartzite water worn edge ground oblate 
spheroid core, discolored yellowish brown.  
Extremely weathered.  Impact marks seen on 
dorsal surface but I interpret this as to be due to 
post-depositional processes.  Dorsal cortex = 
100%.  Ventral surface has a medium depression 
across the middle that could be due to natural 
post-depositional processes due to the coloring.  
172 corresponds to a marker in Shell midden B 
(1120cm north, 695cm east of bottom left 
excavation marker B), approximately 123.75cm 
below surface level.  








Quartzite water worn edge ground hammer stone 
core.  Visible abrasion marks along the top left 
ridge, impact marks along the dorsal surface.  
Dorsal cortex = 65%.  Dorsal cortex location = 
primary.  Ventral side visibly different in color 
from the dorsal side, as if it was protected from 
the elements.  Dorsal side extremely flat, one 





impact mark on bottom right side.  Ventral cortex 
= 88%. 
Table 5: Dorsal Cortex % from A0952 
 
Dorsal Cortex Number of Artifacts % (out of 14) 
100% 4 28.6% 
>50% 8 57.1% 
<50% 2 14.3% 
0% 0 0 
Table 6: Dorsal Cortex Location Type from A0952 
 
Dorsal Cortex Location Type Number of Artifacts % (out of 10) 
Primary 6 55.6% 
Crescent 1 11.1% 
Distal 1 11.1% 
Tertiary 0 0 
Other 2 22.2% 
Table 7: Total Dorsal Cortex % for Lithic Artifacts 
Total Dorsal Cortex Number of Artifacts % (out of 30) 
100% 10 33.3% 
>50% 15 50% 
<50% 5 16.7% 






Table 8: Total Dorsal Cortex Location Type for Lithic Artifacts 
 
Total Dorsal Cortex Location 
Type 
Number of Artifacts % (out of 20) 
Primary 12 60% 
Crescent 3 15% 
Distal 2 10% 
Tertiary 0 0% 




Table 9: Pottery from A0871 
Ascension 
# 
Artifact # Description Photo Sketch Length Width Thickness 
A0871  ―Earthenware, mixed.‖  Guak Kepah excavation. 
16 earthenware (1 pot lid, 1 rim, 13 body, 1 
unidentifiable with unique decoration (as 
mentioned in Stein Callenfels‘ publication).  Of 
these artifacts 4 body sherds are cord-marked. 
Note: edges water-worn.  14/16 artifacts had 
additional artifact numbers ascribed; 1 was too 
faded to tell, 1 was problematic. 
256, 279, 311, and 312 corresponded to markers 
in shell heap B. 
26, 50, 109, 115, and 128 corresponded to 
markers in shell heap A. 





 256 no location, 25cm below surface level.      
 279  655cm North, 67.5cm East of Excavation Marker 
B.  No depth. 
     
 311 no location, 18.75cm below surface level.        
 312 (cord-marked) 295cm North, 435cm East of 
Excavation Marker B, 3.75cm below surface 
level. 
     
 26 (cord-marked) 305cm North, 175cm East of 
excavation marker D; 51.25cm below surface 
level. 
     
 50 (cord-marked) 80cm North, 245cm East of 
excavation marker D; 27.5cm below surface 
level. 
     
 109 355cm North, 940cm East of excavation marker 
D; 42.5cm below surface level. 
     
 128 430cm North, 500cm East, no depth.      
 115 (cord-marked) 155cm South, 585cm East of 
excavation marker D; surface find. 
     
 272* Does not correspond to any markers.      
 
Table 10: Pottery from A1001 
Ascension 
# 
Artifact # Description Photo Sketch Length Width Thickness 
A1001  Various potsherds from the Guak Kepah 
excavation.  1 stoneware (body) sherd, 19 
earthenware (1 rim, 12 body, 5 base, 1 
unidentifiable.) – Of the earthenware, 1 body 





sherd is cord marked.  Total = 20 sherds.  Note: 
edges very water-worn, at times difficult to 
identify. 19/20 sherds have additional artifact 
locations, 4 are problematic. Most of the artifacts 
were found in shell midden A. 
 17 (cord-marked) 727.5cm North, 210cm East of the 
excavation marker D; depth not given as it is too 
far west of side profile.  However it should be a 
surface find given how far down the slope of the 
shell midden curves and the position of the tool 
itself at the edge of the excavation pit. 
     
 25 502.5cm North, 695cm East of the excavation 
marker D; 8.7cm below surface level. 
     
 33 357.5cm North, 225cm East of excavation 
marker D; 43.75 below surface level. 
     
 34 352.5cm North, 730cm East of the excavation 
marker D; 16.25cm below surface level. 
     
 97 352.cm North, 940cm East of the excavation 
Marker D; 55cm below surface level. 
     
 114 (stoneware) 107.5cm South, 605cm East of 
excavation marker D; surface find. 
 
     
 128 445cm North, 487.5cm East of excavation 
marker D; 86.25cm below surface level. 
     
 58*  corresponds to stone tool number(?) located 
20cm North, 540 East of excavation marker D; 
72.5cm below surface level. 
     





legend.) located 195cm North, 645cm East of 
excavation marker D; 45 cm below surface level. 
 48*  either red paint and body ornament marker in 
shell midden B (472.5cm North, 1000cm East of 
excavation mark B, no depth) or a stone 
implement marker in shell midden C (147.6cm 
North, 310cm East of excavation marker D; 
70cm below surface level) 
     
 127 * Did not correspond to any markers.      
 
Table 11: Pottery from A1007 
Ascension 
# 
Artifact # Description Photo Sketch Length Width Thickness 
A1007  25 artifacts; 24 earthenware (4 rims, 16 body, 
and 2 unidentified) sherds and 1 glazed (body) 
stoneware sherd. Guak Kepah excavation.  Of the 
earthenware, one is visibly identifiable as a 
potlid. Note: edges are water-worn.  20/25 
artifacts have additional artifact numbers, 2 are 
too faded or behind the ascension number to list 
here.  Additional numbers from artifacts in this 
ascension are: All additional artifact numbers 
except for one corresponded to markers in shell 
midden C. 
Y N - - - 
 2* Location unknown (the earthenware pot lid.)  
The only remaining artifact number in shell heap 
C is 42 (could this be a mistake?) 





 10 70cm north, 25cm east of bottom left excavation 
marker D; 66.25cm below surface level. 
     
 13 Unknown location, 61.25cm below surface level.      
 18 317.5cm north, 30cm east of bottom left 
excavation marker D, unknown depth. 
     
 39 175cm north, 190cm east of bottom left 
excavation marker D, 11.25cm below surface 
level. 
     
 40 500cm north, 122.5cm east of bottom left 
excavation marker; 43.75cm below surface level. 
     
 43 530cm north, 122.5cm east of bottom left 
excavation marker D; 56.25cm below surface 
level. 






Appendix F – Other requested ascension groups which were not examined 
Ascension 
# 
Artifact # Description 
A0950 
(34.11) 
A 6 lower grinding slabs – all broken and of various 
stones severed showing traces of red paint (red earth 




A 6 pebbles of various stones used as upper grinding 
stones, some were with marked facets.  Kitchen 




A 10 various upper grinding stones.  Notation = Two 




A 3 lower grinding slabs.  Kitchen midden excavation.  
Guak Kepah.  Province Wellesley.  Notation = A 
large stone tool. 
A0956 
(34.34) 
 stone implements, axe-shaped and unground.  Kitchen 
midden excavation.  Guak kepah. 
A0957 
(34.22) 
 ground stone axe with ‗waist‘ and of very dark colour.  
Appears to be rather weathered.  Thick an doval in 
section. Kitchen midden excavation. 
A0958 
(34.52) 
 Large stone axe.  Axe with ‗waist,‘ rectangular in 
section, made of granite and partially ground. 
A0959 
(34.53) 
 3 stone axes, partially ground, made of granite.  
Kitchen midden excavation.  Notation = Found – 3 








 Large, with ‗waist‘, partially ground stone axe, of 




 16 potsherds, kitchen midden excavation.  All 
earthenware, some are cord-marked and one has circle 
imprint on what appears to be a base.   
A0855  Looking at three Mesolithic axes, ‗Sumatra-type,‘ 








Appendix G - Useful Archaeology Diagrams 
 
 
Figure 1: "Types and features of fracture initiation and termination” 
(Clarkson 2007).  A depicts fracture variables, B depicts the formation of a 
hertzian cone, C depicts fracture initiations, and D depicts fracture terminations.  







Figure 2: “Fracture features often found on the ventral and dorsal faces of a 
conchoidal flake (reproduction is by courtesy of the Trustees of the British 




Figure 3: “The effects of increasing or decreasing platform angle and 








Figure 4: Nishimura’s Four Flake Class System (Marwick 2007: 7). 
 
 
Figure 5: “Morphological typology for typical chipped stone tools expressed 





Appendix H  - Photographs of Shell Midden Excavation Profiles (Van Stein Callenfels 1936). 
 











































Appendix I: Artifact pictures from the HCC 
(pictures taken by author, courtesy of the Singapore History Museum) 
 































































































































































































































































































Figure 37a: A1001 
 
 














Figure 39a: The obsidian(?) arrow point under microscope. 
Figure 39b: Working edge of the arrow point (magnified with Wild 













Appendix J – Sketches of lithic artifacts 
 


















































Figure 8: Artifact from Guar Kepah – A0952g (34.43) 
 
